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tures publiſhed at Zullichau, has pre- 

fixed to them a minute detail of the 
author's life; in which we are informed of his 
being early received into the favour of the 
| King of Pruſſia; of his travelling at his ma- 
jeſty's expence, to get acquainted with the che- 
mical arts and buſineſſes carried on in the diffe- 
rent parts of Europe; of his being entertained, 
in this progreſs, by men of the moſt diſtin- 
guiſhed abilities in the ſeveral branches of na- 
tural knowledge; of his advancement to the 
public Profeſſorſhip, the direction of the royal 


elaboratory, and apotheca at Berlin. How 


T2 editor of Neumann's chemical lec- 


much he availed himſelf of theſe uncommon 


advantages, is obvious from his own writings. 


Tur works publiſhed by Neumann himſelf 
conſiſt chiefly of diſſertations on particular 
ſubjects; ſome in Latin, and inſerted in the 
tranſactions of different ſocieties and academies, 
of which he was a member; others in the 
German language, and printed ſeparately. 
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In the Philoſophical Tranſactions of the 
Royal Society of London ; 


1. Diſquifitio de Camphora, N 399. 
2. De experimento probandi ſpiritum vini Gallict, 
perquam uſitato, fed revera falſo & fallaci, 
f | 
NO 291. | 
3. De ſalibus alkalino fixis, No 392. 
4. De camphora thymi, N 431. 


5. De ambragryſea, No 433. 
In the Ephemerides, or A&a phyſico- medica, 


Academe Cæſarcæ nature curigſorum. 


1. De oleo diftillato formicarum ethereo, Vol. ii. 
2. De albumine ovi ſuccino ſimili, Vol. v. 


In the Miſcellanea Berolinenſia; 


1. Meditationes in binas obſervationes de aqua per 
putręfactionem rubra, vulgo pro tali in ſangui- 
nem verſa habita, Tom. iii. | 

2. Succincta relatio ex attis Pomeranicts de pro- 
digio ſanguinis in palude viſo, ibid. 

3. = prodigio ſanguinis ex Pomerania nunciato, 

ibid. | | 

4. Difſquifitto de camphora, ibid. 

5. De experiments proband ſpiritum vini Galli- 

cum, &c. ibid. 

6. De ſpiritu urmoſo cauſtico, ibid. 

7. Demonſiratio ſyrupum violarum ad probanda 

liquida non ſufficere, Tom. iv. 

8. Examen correctionis olei raparum, ibid. 

9. De vi cauſtica & converſione ſalium alkalino- 

xorum aeri enpgſitorum in ſalia neutra, Tom. v. 


In 
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In the Commercium literarium pbyſicbo- technicum 
adieu . 


Fudicium & experimenta circa tiaffuras coral- 


liorum, Ann. 1735, hebd. 1747 & ets 


Publiſhed ſeparately in German: 


1. Einpropfung der pocken, Berlin, 4727. 

4 De ſalibus alkalino-fixts & campbora, Berlin, 
172 

3. He ſuccino, opto, caryophylhis aromaticis, & 
caſtoreo, Berlin, 1730. 

4. Vom ſalpeter, ſchwefel, ſpies 2 und eiſen, 
Berlin, 1732. 

5. 4 om thee, coffee, bier, und wean; Lei pfic, 


6. Dif ifetio de ambra gryſea, Dreſden, 1736. 
0 Vom gemeinen ſaltz, weinſtein, ſalmiac, und 
der amieſe, Leipſic, 1737. 850 


Tur foregoing are all the writings of Neu- 
man publiſhed in his life-time. Since his 
death two copies of his chemical lectures have 
appeared. ' 

The firſt conſiſts of notes taken down by 
one of his pupils, intermixed with a num- 
ber of incoherent compilations from dif- 
ferent authors. This is intitled Herr D. 
Caſper Neumann's, geweſenen kinigl.  Preuſ- 
fiſchen Hofraths und profeſſoris publici chemiæ 
prattice, c. Prelectiones chemca, ſeu chemia 
medico-pharmaceutica experimentalis & rationalis 
| — herauſgegeben von D. fohann Chriſtian Zim- 
mermann medicinæ practico in Schneeberg. Berlin, 


A 3 1740, 
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1740, 2 vol. quarto—pages 1872, excluſive of 
refaces and index.—Of this copy a ſecond 
edition has been publiſhed, not materially dif- 
ferent, fo far as I have obſerved, from the for- 
mer, though Neumann's name is omitted in 
the title page, which in this new edition 1s 
as follows : Allgemeine grundſatze der theoretiſch- 


prattiſchen chemie, das iſt, gründlicher und voll- 
flindiger unterricht der chemie; in welchem nicht 


nur uberhaupt eine gründliche anleitung zu allen 
theilen der chemie, ſondern auch die—operationes 
und produtta—mit demonſtrationibus und experi- 
mentis gelebret werden; nebſt beygefiigten medi- 
ciniſeben, chirurgiſchen, oeconomiſchen, metallur- 


giſchen, &c. gebrauch und anwendung. Herauſ- 
gegeben von D. Johann Chriſtian Zimmermann. 


Dreſden, 1755—2 vol. quarto- pages 1604. 

The other copy is printed by the bookſellers 
of the orphan hoſpital of Zullichau (the city 
of Neumann's birth) and faid to be taken from 
the original papers in the Author's own hand- 
writing. This alſo has had two impreſſions ; 
one of which is an abridgement of the other, 
from ſeven Volumes in Quarto into two, from 


upwards. of 7000 pages into 2560, under the 
following title: D. Caſper Neumaun's, ehemah- 


higen kingl, Preuſiſchen Hofraths, profeſſoris der 
chemie, &c. Chymia medica, dogmatico-experi- 
mentalis, das iſt, gründliche und mit experimenten 
erweiſene meaiciniſchen chymie. Zullichau, 17 56. 


The editor of this abridgment obſerves, that 
Neumann's writings are extremely voluminous, 
and that therefore he has endeavoured to reduce 


them, 
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them, in ſuch a manner as not to mutulate the 
ſenſe, but to give the whole of the proceſſes, 
experiments, and obſervations, in the Author's 
own words. So ſcrupulouſly has this abridger 


fulfilled his taſk in this reſpect, that he has in 


general not ventured to contract Neumann's 
diffuſe manner of writing, or rather ſpeaking 
to his audience. Much of the work is ſtill 
taken up_in a minute account of . medicinal 
preparations, many of which are not uſed ; 
in the formal refutation of theories and opini- 
ons not now received; in narratives and diſ- 
cuſſions often foreign to the ſubject, and fre- 
quently frivolous in themſelves. An account 
of the apparatus of the tea- table, and the 
manner of making tea, fills a quarto page and 
a half of this abridgement. i 

The general arrangement of the materials, 
excluſive of the minute and trifling ſubdiviſions, 
is likewiſe very exceptionable. Thus the che- 


mical products or preparations *, which make 
A 4 the 


The general diſtribution of the chemical preparations 


is as follows, | 
Part I. Of liquid preparations, 


Se. I. Of waters. 
Chap. 1. Of ſimple diſtilled waters. 


Chap. 2. Of compound diſtilled waters. 
Chap. 3. Of waters not diſtilled. 


Sect. II. Of ſpirits. 
Claſs 1. Of inflammable ſpirits. 
Chap. 1. Of ſimple inflammable ſpirits, 
Chap. 2. Of ſpirits prepared by ſolution. 
Chap. 3. Of ſimple diſtilled inflammable ſpirits. 
Chap. 4. Of compound diſtilled inflammable ſpſrits. * 


PREFACE. 
the two firſt parts, being divided into liquid 
and folid; volatile ſpirits are placed in the one 


| I . part, and the ſalts in the other; though they 
: | ought 


Claſs II. Of faline ſpirits. 

Chap. 1. Of urinous ſaline ſpirits, 
Chap. 2. Of vegetable acid ſpirits. 

Chap. 3. Of ſimple mineral acid ſpirits. 
Chap. 4. Of compound mineral acid ſpirits, 

Claſs III. Of oily faline ſpirits. 
Chap. 1. Of oily alkaline ſaline ſpirits. 

Chap. 2. Of oily acid faline ſpirits. 

Chap. 3. Of compound oily ſaline ſpirits. 


Sea. III. Of tinQures. 
Claſs I. Of acid tinctures. 


. 1. Of watery acid tinctures. 
Chap. 2. Of ſpirituous acid tinctures. 


- Claſs II. Of alkaline tinctures. 


Chap. 1. Of tinctures made with fixt alkali. 
Chap. 2. Of tinctures made with volatile alkali. 


_ Claſs III. Of neutral tinctures. 


Chap. 1. Of thin neutral tinctures. 
Chap. 2. Of thick neutral tinctures. 


Claſs IV. Of alkaline oily tinctures. 


| Chap. 1. Of ſimple alkaline oily tinctures. 
Chap. 2. Of compound alkaline oily tinQures. 


Claſs V. Of oily or reſinous tinctures. 


Sect. IV. Of eſſences, 

Sea. V. Of elixirs. 

Se, VI. Of ſaline ſolutions, 
Se. VII. Of oils, 


Claſs I. Of expreſſed oils. 


Chap. 1. Of ſimple expreſſed oils. 
Chap. 2. Of boiled oils. 
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ought naturally to come together, the-ſpirit 

ing no more than a ſolution of the ſalt in water. 

The chemical ſubjects (which compoſe _ 
| other 


Claſs II. Of diſtilled oils. 
Chap. 1. Of eſſential oils. 

Chap. 2. Of empyreumatic oils, 
Se. VIII. Of balſams. 
Claſs I. Of natural balſams. 


Claſs IT. Of artificial balſams, 


Chap. 1. Of ſpirituous balſams. 
Chap. 2. Of oily balſams. 
Chap. 3. Of falve-balſams. 
Chap. 4. Of improper balſams. 


Sea. IX. Of extracts. 


Claſs I. Of ſimple extracts. 


Chap. 1. Of extracts called ſuch. 
Chap. 2. Of extracts not called ſuch. | 
Chap. 3. Of ſuch as ought not to be ſo called. 


Claſs II. Of compound extracts. 


Chap. 1. Of pure compound extracts. 
Chap. 2. Of impure compound extracts. 


* 
* 
* . 


Part II. Of folid preparations, 
Sect. I. Of ſalts. - "ng 


Claſs I. Of alkaline ſalts. 

Chap. 1. Of volatile alkaline ſalts. 

Chap. 2. Of fixt alkaline ſalts. 

Claſs II. Of dry acid ſalts. 

Chap. 1. Of volatile dry acid ſalts. 

Chap. 2. Of fixt dry acid ſalts. 

Claſs III. Of neutral ſalts. 

Diviſion I. Of ſaturated neutral ſalts. 
Chap. 1. Of ſaturated volatile neutral ſalts. 


Subdiviſion 1. , , . . pure, . 
a Subdiviſion 2» « „ More earthy. es, Tie 


ANAG E 
other three parts, under the heads oſ vegeta- 


bles, animals, and minerals) are ranged for the 
moſt part alphabetically; each article being con- 


ſidered 


Chap. 2. Of ſaturated fixt neutral ſalts. 


Subdiviſion I. Pure fixt neutral ſalts, in the humid way. 
I. . - . vegetable. | 
„„ „ „%% 

I. + . . With the acid of common ſalt. 
2. . . . With the acid of nitre. 
3. + - + With the acid of vitriol, 

Subiviſion II. more earthy fixt neutral ſalts. 


Subdiviſion III. Fixt neutral ſalts in the dry way. 
1... . pure. 
2... . more earthy. 


Diviſion II. Of falſe neutral ſalts. 
Chap. 1. . . . with two acids, 
Chap. 2. . impure. 


Claſs IV. Metallic ſalts. 


Diviſion I.. . volatile, 
Diviſion II. more fixt. 


Chap. 1. Thoſe made with vegetable acids. 

Chap. 2. . . with the nitrous acid. 

Chap. 3. . . . with the vitriolic acid. 

Chap. 4. 5 with different acids. 
Sect. II. Of earthy ſaline bodies. 

Sect. III. Of ſulphureous bodies. 
Chap. 1. Of ſublimed ſulphureous bodies. 
Chap. 2. Of ſulphureous bodies not ſublimed. 


Sect. IV. Of reguli. 
Chap. 1. Of ſimple reguli, | 
Chap. 2. Of compound reguli. 

Se. V. Of magiſteries. 


Claſs I. Of earthy magiſteries. 
Chap. 1. Thoſe made from vegetables. 


Chap. 2. . . . from animals. 
Chap. 3. . . from minerals, 


Claſs 
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ſidered as one ſeparate whole, and not as mak - 


ing part of a larger ſtructure. So ſcrupulouſly 


is the order of Neumann's lectures preſerved, 
that where he deferred a ſubject to a future 
meeting, on account of his experiments upon 
it not having been finiſhed at the time . 
he ought to have ſpoken of it, the ſubject con- 
tinues miſplaced in all the editions. 


Neumamn's lectures are a valuable magazine 
of chemical knowledge. The Author, biaſſed 
by no theory, and attached to no opinions, has 
enquired by experiment into the properties and 
uſes of the moſt conſiderable natural and arti- 
ficial productions, and the preparation of the 
principal commodities which depend on che- 


Claſs II. Of metallic magiſteries. 


Chap. 1. Thoſe made from imperfect metals. 
Chap. 2. . . . from imperfect and perfect metals. 


| Chap. 3. . . from perfect metals. 


Claſs III. Of ſulphureous magiſteries. 
Claſs IV. Of reſinous magiſteries. 
Claſs V. Of compound magiſteries. 
Claſs VI. Of falſe magiſteries. 


Sect. VI. Of calces and croci. 


Claſs I. Of animal calces, 
Claſs II. Of mineral calces. 


Chap. 1. Of ſimple mineral calces. 
Chap. 2. Of compound mineral calces. 


Se. VII. Of glaſſes. 


Part III. contains the vegetable, Part IV. the animal, and 
Part V. the mineral ſubſtances, examined by the Author. - It 
is needleſs to inſert the alphabetic catalogues of them, as the 
table of contents of the preſent work conſiſts of the ſame articles, 
ranged in a more ſcientific method, a method which Neumann 
himſelf has in different parts of his writings pointed out. 
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miſtry; and ſeems to have candidly, and with- 
out reſerve, communicated all he diſcovered: 


Tur merit of this work, ſo much cele- 
brated in Germany, and fo little known here, 
engaged me to reviſe and abridge an Engli/h 
tranſlation, and to make ſuch additions as ap- 
peared neceſſary for ſupplying the deficiencies 
of the Author. 

In regard to the original, the Zullichau 
edition has been followed; the abrupt tranſi- 
tions and mutulated ſentences of the other 
ſhewing it to be of no authority. In the con- 
traction, I found it neceſſary to proceed much 
further than the abridger of Zullicbau has 
done, and to take ſome. liberties not perhaps 
very common in performances of this kind. 
It ſeemed requiſite, not ſo much to retrench 
the trivial and redundant, as to extract and digeſt 
the uſeful matter. Accordingly I have ventured. 
to new mould the whole fabrick; and ho 
it will appear, that all the valuable CO 
ſcattered through Neumann's, writings are col- 
lected and diſpoſed with propriety. | 
I have added by way of notes, the later diſ- 
coveries and improvements made in chemiſtry 


and the arts depending thereon. Much of | 


this part of the work is taken from the writings 


of others and not a little from the diaries of 
my own elaboratory. | | 


Tur index is to be conſidered not barely as a 
table of references, but as a ſummary of the moſt 
conſiderable ſacts, which are there repreſented 


commonly 


hee enn 


EE 


commonly in a new light. Several facts are 
mentioned in the index which though deduci- 
ble by analogy from the experiments in the 
pages referred to, could not on that founda- 
tion alone be looked upon as certain. There 
are even ſome facts which have no reference at 
all, and which are not mentioned in the book. 
Thus Acacia, an inſpiſſated vegetable juice, 
pepared in Egypt, rarely met with among us, 
uſed in medicine as a mild aſtringent, is omitted 
by the author; and ſuch an article did not 
ſeem to be of importance enough to be intro- 
duced : but on taking a review of the aftrin- 
gency of vegetables in the index, the light in 
which this quality appeared there made Aca- 
cia worthy of notice; for as among the vege- 
tables examined by the author, the aſtringency 
of ſome diſſolves both in water and in ſpirit, 
and that of others in ſpirit only ; Acacia is an 
inſtance of a third kind of aſtringent matter, 
diſſolving in water only. 
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SECTION. I. 
E AR T HS. and STONES. 


| ART Hs and Stones are conſidered by natu- EarTas 
raliſts as two diſtinct claſſes of bodies: and 
each of them arranged, from certain obvious Jon 
appearances, as colour, conſiſtence, external figure, Earthgand 
texture, Cc. into numerous ſubdiviſions. A chemical — Saks 
examination has diſcovered, that many of theſe appa- | 
rently very different bodies are, in their eſſential pro 
perties, the ſame; and that many of thoſe, which 
are apparently ſimilar, are eſſentially very different. 
Thus the ſofteſt Chalk, the hardeſt Marbles, the moſt 
pellucid Spars, are found to be at bottom ong and 
the ſame Earth: fire reduces them all into Quick- 
lime; Acids diſſolve, and form with them indiſtin- 
guiſhable compounds. And, on the other hand, the 
Talcs and Gypſums, though ſome of them are exter- 
nally ſo much alike as to have aſten been confounded 
with one another, and called by the ſame name, conſiſt- 
of Earths entirely diſtin& : one reſiſts the moſt vehe- 
Vor. I. | ment 


M. 


I? 


EARTHS and STONES. 


Eanrus ment fires, whilſt the other, in a very moderate heat, 


Chemical 
diſtributi- 
on of them. 


ſeems to liquefy and boil, and changes into the ſub- 
ſtance called Plaſter- of- Paris: the latter, burnt in 
contact with the fuel, diſſolves readily in Acids; 
whilſt the former, treated in the ſame manner, con- 
tinues to reſiſt every kind of humid Menſtruum. 

Stahl, diſregarding ſuperficial and ineſſential cha- 


racters, formed a diſtribution of Earths and Stones 


from their chemical properties. He divides them all 
into two claſſes, Vitreſcible and Calcareous; the firſt 
comprehending thoſe which have a greater or leſs de 

of tranſparency, and are diſpoſed to vitrify in the 
fire; the other, ſuch as are opake, become brittle or 
hard in the fire, and reſiſt vitrification, This arrange- 
ment, though an uſeful one, 1s in ſeveral reſpects ex- 
ceptionable, and requires further diſtinctions and li- 
mitations. 

« Experiments have ſhewn, that there are four 
kinds of Mineral Earths, diſtinct from one another, 
the Cryſtalline, Calcareous, Argillaceous and Talky; 
to which may be added a fifth fort of earthy concrete, 
the Gypſeous. All the earthy and ſtony bodies of 
the Mineral Kingdom, that have been chemically ex- 
amined, are found to conſiſt of theſe, not often in 
their 3 or pure ſtate, but for the moſt part va- 


riouſly blended together, and combined with metallic 
or other heterogeneous matters. 


Each of the ſimple Earths, and the gypſeous con- 


crete, ſuſtains, by itſelf, the moſt vehement degrees 


of Fire that art has hitherto been able to excite, with- 
out ſhewing any diſpoſition to melt or ſoften: two or 
more of them, mixed together, oftentimes melt in a 
moderate fire, and form a truly vitreous compound. 
Thus remarkable property is a proof of the intrinſic 
diſſimilarity of the Earths ; for we cannot ſuppoſe 
that an unfuſible ſubſtance would be brought into fu- 
—— — bare — * of its like. It follows alſo, 
that uty, though uſually looked upon as a cha- 
racter of „ — of Ge Earth, is 
really a charatter of compoſitions of Earths, and be- 


longs 
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longs equally to a great variety of combinations of EazTas 


them The ſimple Earths are brought into fuſion 
by the addition of certain Salts and metallic Ealces : 
and fuch mixtures of Earths, as do not melt by 
themſelves, melt with a leſs proportion of theſe fluxes 
than the ingredients ſeparately would require. The 


3 


— 


different Earths differ remarkably in their relation to 


theſe bodies; ſome intirely reſiſting thoſe which are 
moſt powerful fluxes for others It may be proper 
to obſerve, that the reſult of the fuſion of Earths, by 
whatever means effected, 1s conſtantly a vitreous mat- 
ter. Some metallic calces and glaſſes would not eaſily 


be diſtinguiſhable from thoſe of Earths, if the me- 


tallic ones were not revivable by inflammable fluxes 


into their proper metallic ſtate,” 


CLASS I. CrxvsrTaALttineg STowes. 


Stony bodies of great hardneſs, capable of Ririking fire 
with ſteel ;,—by vebement heat and extinftion in water, 
becoming brittle, friable, or powdery ;—vt ated upon 
in the leaſt by Acids, either in their natural ſtate or 
when calcined, 


T FAaLNYT 


HE Flint is a ſefnitranſparent ſtone, generally 

covered with an opake white cruſt, Irs colour 
varies, from a pale browniſh grey, to a dark brown- 
iſh black: its texture is always ſmooth and uniform; 
its figure irregular. Thoſe found in the beds of ri- 
vers, or thrown out upon the ſea-ſhores, are com- 
monly the moſt pure from heterogeneous admixtures: 


FIN r. 
— 


Natural 


Hiſtory. 


the Land-Flints have often ſpecks or ſtreaks of a red- 


diſh ferrugineous matter, diſcoverable chiefly after 
they have been burnt or calcined. In ſome there are 
veins of native gold: one of the moſt curious ſpeci- 
mens of this kind is in the cabinet of his Pruſſian 
Majeſty. 

The ſparks which iſſue from the colliſion of Flint 
and Steel, collected upon Paper and viewed with a 
"9" microſcope, 


Sparks 
from Flint 
and Steel 
0 


2 
Friivr, 


Flint at a 
burning 


glaſs, 


Melted 
with Lime. 


Vitrifica- 
tion with 


Salts, 
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microſcope, appear to be globules of vitrified mat- 
ter: A chemical examination diſcovers that they con- 
tain more of the Iron than of the Flint, changed into 
a kind of glaſſy Scoria (2). TWO Flints ſtruck 
againſt one another, project no viſible ſpark; nor do 
the fragments broke off ſeem to have ſuffered any 
change: But the Stones themſelves appear, in the 
dark, luminous; ſome throughout the whole maſs, 
others only on the ſide ſtruck upon. The greater 
number of Flints I have examined is of this laſt 
kind. 80 | | 
- Boerhaave relates, that Flint, placed in the focus 
of Vilette's burning ſpeculum, was inſtantly con- 
verted into glaſs. I have had no opportunity of try- 
ing that inſtrument; but have expoſed Flint to the 
action of the large burning lens of Tichirnhaus, 
without being able to produce any ſuch effect. 
Though Flint, however, by itſelf, abſolutely reſiſts 
that moſt vehement heat, and Quick- lime by itſelf 
equally reſiſts it; yet a mixture of the two runs with 
eaſe thro glaſs (3). "Ro * 

* Powdered Flint, mingled with a due proportion 
of fixt Alcaline Salt, melts eaſily in the common fur- 
| naces, 


(a) Sparks from Flint and Steel.) It does not appear that the Steel 
is here really vitrified, or that the heat produced is ſo intenſe as has 
been generally ſippoſed. Among the particles of metal abraded by the 
Flint, there are indeed ſome globular ones which have evidently been 
melted :; but the magnet ſtill attracts them; a mark that they are not 
ſcorified, but continue perfectly metallic. The fuſion of ſmall mole- 
culæ of Steel does not require any very extraordinary heat: if fine 
Steel wire be held barely in the flame of a candle, the end will melt, 
and form a little ball like thoſe obtained in the experiment of ſtriking 
fire with Flint. 

(b) Vitrification of Flint.) Of all the ſaline matters that have been 
tried in compoſition with Flint, fixt alcalies moſt effectually promote 
Its vitrification : two parts. of the Alcali and three of Flint, urged 
with a ſtrong fire, form a perfect glaſs. Borax, by vehemence of 
heat, may be made to vitrify twice its weight, and even more; but 
the compound 71. proves tranſparent, unleſs the Borax be equal 

lint: a ſmall addition of Alcaline Salt to this 


in quantity to the 
mixture promotes both the fuſion and tranſparency : the glaſſes made 
with Borax, or with Borax and a little Alcaſi, prove rather harder than 
thoſe with the Alcaline Salt alone Common Salt, Sal mirabile and 
Sandiver, are remarkably indiſpoſed to vitrify with Flint, though 
taken even in twice or thrice the quantity of the Stone: nor do they, in 
any proportions, form with it a pellucid glaſs. 
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naces, and forms the baſis of the fine white cryſtal- Fix. 


line kinds of Glaſs, and of the compoſitions for imita- wy 


ting precious ſtones (c). Kunknel recommends the Sea- 
flints, as yielding a finer Glaſs, and requiring leſs Salt, 
than thoſe found onthe land: others object to the ma- 
rine Flints, that they make the Glaſs brittle and apt to 
crack. Thoſe which exhibit red veins when calcined, 
ſhould either be rejected, or freed from that extraneous 
matter, which would give a tinge to the Glaſs: this 
may be effected by waſhing the powder with Spirit 
of Vitriol or Aqua Regis, and afterwards edulcora- 
ting it with water. Such as have been pulveriſed in 
an iron mortar ſhould likewiſe be purified by the ſame 
means from the ferrugineous particles they may have 
abraded from the inſtrument, before they are em- 
ployed in the compoſition of any curious Glaſs, 
White Sand is often ſubſtituted in the place of Flint, 
and does not conſiderably differ from it in quality (d). 
Calces of Lead are commonly added, for the colourleſs 
as well as coloured glaſſes, to promote the Vitrifica- 
tion. 


Though a moderate proportion of fixt Alcaline pifotved 


Salt unites with Flint, in the fire, into a perfect glaſs, 1 


which is not diſſoluble in any liquor, and diſcovers 
B 3 : no 


(c) Vitrification of Flint wwith other earths.) Powdered Flint hag 
been mixed in different proportions both with Quick-lime and with 
Earths of each of the other claſſes, and urged with the moſt intenſe 
fires procurable in the common furnaces, without ſhewing any diſpo- 
ſition to melt : but theſe mixtures are brought into fuſion by a much 


leſs proportion of Salt than the 3 ſingly woul 2 


Though Alcalies are the moſt powerful flux for Flint by itfelf, 
is tound moſt effectually to vitrify the compounds. 

(4) Sand.] Though the fine white Sands appear to the eye to be purer 
than Flint, they ſcarcely afford ſo clear a glaſs : the difference is the 
molt perceptible when each of them is melted with a ſomewhat ſmaller 
proportion of Alcali than is ſufficient to bring them to their full tranſ- 


orax 


Prey, Pott relates, that on melting Sand with half its weight of 


tre, he obtained a glaſs of a purple colour ; probably from ſome me- 
tallic matter, of which moſt Sands participate in a greater or leſs de- 
gree, | 

| The red and vellow Sands are manifeſtly impregnated with a ferru- 
gineous calx. They contain alſo a. minute portion of Gold; which 


is ſeparable from them in the way of aſſay, though no method has hi- 


therto been found of extrafting it to advantage, in the larger works. 


Cramer and others preſume, that there is ne Sand in nature intirely free 
from Gold. Sec Gol4, . | 
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Flint, no mark of a ſaline nature; a ſomewhat larger pro- 
= portion of the Alcali changes the Flint itſelf into an 
apparently ſaline form. It powdered Flint be mixed 
with thrice, twice, or even equal its weight of 
fixt Alcaline Salt, and a mixture melted in a crucible ; 
the maſs, though it has a vitrious appearance, proves 
in taſte faline and fiery, like the Alcali itſelf; and, on 
being expoſed to the air, runs in a little time, Flint 
and all, into a colourleſs tranſparent liquor called 

Liquor filicum, or Oleum filicis per deliquium (e). 
Congula- his liquor, on being mixed with mineral Acids, 
tion of Li- particularly the vitriolic, inſtead of efferveſcing and 
uniformly mingling with them, as mere Alcaline Li- 
uors do, grows inſtantly thick, and in ſome degree 
lid; as 1 the diſſolved Flint was going to reſume 
its original conſiſtence. It coagulates alſo with me- 
tallic ſolution made in Acids; that of Corroſtve ſub- 
limate, or of Mercury in the Marine Acid excepted; 
this ſolution yielding -with the Liquor Silicum, 
as with pure Alcalies, an orange yellow Precipitate, 
and ſcarce diſcovering an tendency to become curdly. 
It likęwiſe becomes conliderably thick or conſiſtent, 
with ſome ſolutions of Earths in Acids, as that of 
Quick-lime in the marine. If loaded with the Flint, 
as the liquor prepared from equal parts of Flint and 
Alcali, it grows thick, upon ſtanding for ſome time, 
without any addition. The coagulum which it forms 
with ſolution of Mercury in the nitrous Acid appears 
variegated 

e) Deliquiati » i aline 

$a 8 Is — 90 ＋ Soy — Fog nay ape —_ 

compound, depends greatly on the degree and continuance of the fire. 
A mixture of powdered Flint with an equal quantity of the Salt, if 
taken out of the furnace as ſoon as it appears melted, will liquefy by 
degrees upon expoſyre to the air : but if the fire is kept up ſtrong for 
ſeveral hours, though the quantity of Salt be more than oubled, the 
ſolt will be a p* ect as durable glaſs; all the ſuperfluous Alcali 
ing diſſipated by the vehemence of the heat. One part of Alcali and 
two of Flint have been ſaid to deliquiate : But this mixture requires a 


very ſtrong fire for its fuſion z and when perfectly melted, proves a 
ſemitranſparent glaſs, of conſiderable hardneſs, ſo as freely to ſtrike 


fire with ſtcel. Glaſs | bs. 
14 — 11 = in general is found to be harder in proportion 
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variegated, reddiſh, yellowiſh, and grey: the others Prix r. 
are more uniform (J). Cs 

There have been mahy pretences of extracting 
from Flint, Salts, Spirits, Tincturęs, Sc. and many 
preparations of it recommended by the Chemiſts, 


th for medicinal and the ſublimer metallurgic uſes 

from a groundleſs conceit, that this Stone was poſ- 

ſeſſed of lithontriptic powers, and impregnated with 

a ſolar ſulphur. It has been ſaid that Flints, by re- 
peated ignition, and extinction in water, change at 
length into a ſlimy ſubſtance, from which may be 
procured, by dittillation, a Spirit and an Oil: Be- 

cher, Stahl, Henckel and others mention this pro- 

ceſs, and promiſe notable effects from it on metal- 

lic bodies: but, upon trial, an hundred repetitions of 

the extinction made no other change in the Flint than 
rendering it friable; nor did the water, in which the 
ignited Stone had been ſo often quenched, appear to 

have received from it as impregnation, which ſome 
pretend it does, or to differ ſenſibly from the pure water 
employed. Glauber and others recommend diſtilling 

the Flint with equal its weight or more of fixt Alcaline 

Salt: this mixture, if the fire is raiſed high enough to 

melt it, emits vapours reſembling thoſe of the acid of 
Sea-Salt : The maſs, deliquiated in the air, emits 
vapours of the ſame kind on the affuſion of Oil of 
Vitriol : it does not however follow that the marine 

Acid, extricated in theſe experiments, exiſted in the 
Flint; the Alcali, without the Stone, yielding the 

ſame marine vapours. 
If any Acid exiſts in Flints, it ſhould ſeem to be Contains 
the Vitriolic ; and that they contain a portion of this, Vitriolie 
there is ſome foundation to preſume. If Flints be *** 
B 4 mixed 


) Liquamen of Flints.) The Flint is 1 from this ſolu - 
tion of it in fixed Alcalies, not Py cids, but tikewiſe, / as the 
German editor obſerves, by Volatile Alcalies. The Earth thus reco- 
vered either by one or the other is found to be remarkably altered; to be 
now difſoluble in Acids which it entirely reſiſted before. Sand and 
Cryſtal ſuffer the ſame change Whether this effect is owing to a change 
made in the earth itſelf, or tue ſeparation of any particular matter from 
it, has not hitherto been examined, though highly deſerving of en- 
quiry, 
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Fier. mixed with Nitre, and expoſed to a moderate fi 

the Acid of the Nitre will be remarkably extricated; 
the known effect of the Vitriolic Acid alone. In 
a ſtrong fire indeed, the Flint as an Earth would 
expel the nitrous Spirit, by abſorbing and yitrifying 
with its alcaline baſis : but here the extrication hap- 
pens long before the heat has been raiſed high enough 
for ritffcarion (2). N 


II. CRYSTAL. 


FARYSTAL is one of the hardeſt Stones next 

Cry- V to the Gems (5): by ſome it has been ranked 

8TAL, in that claſs, It is ſometimes colourleſs and pellu- 

2 cid as Glaſs; though often tinged of a yellowiſh, 
_ brown: 


(g) Probably Vitrialie Acid in Flint.) In the making of common glaſs 
with Flint, when the quantity of matter is large, a ſaline ſubſtance 
ariſes to the ſurface during the fuſion, commonly called Sandiver or 
Glaſs-gall: this, though no Vitriolic Salt was employed in the com- 
. is found to participate largely of that Acid, and to be nearly 
ſimilar to Sal Mirabile. Did the Vitriolic Acid pre-exiſt in the Flint, 
or was it generated during the proceſs ? ; 

%) Gems.) The Gems or precious Stones are the hardeſt of al] 
natural bodies. Art has imitated moſt of them in other reſpects; but 
no artificial compoſition comes near them in point of hardneſs. They 
have been ſuppoſed to he entirely unſubd uable by common fire; but ex- 
periment ſhews, that they calcine and become pulverable like the other 
Fiones of this claſs, though more difficultly in proportion to their 

greater hardneſs. The Diamond itſelf, as Pott obſerves, in a vehe- 
ment fre, loſes all its Juſtre and tranſparency, becomes milky, friable, 
and ſplits into fine leaves like Talc. The Hyacinth and Garnet come 
at length into actual fuſion 5 changing their red colour to a dark black, 
but preſerving even in this form a great deyree of hardneſs : both the 
colour and fuſibilitiy of theſe Stones appears to proceed from Iron, a 
portion of which is ſeparable from them by the Magnet. The blue 
tincture of the Sapphire, the purple of the Amethyſt, and the green 
of the Emerald, are more periſhable ; being totally deſtroyed by a mo- 
derate degree of heat, ſo as to leave the Stones colourleſs as Chryſlal. 

The Emerald, in loſing its colour in the fire, tinges the flame bluiſh, 
Mr. Pott, in the Berlin Memoirs, has given a curious fet of expe- 

riments on the Saxon Topaz, which is reckoned the hardeſt of all the 

Stones, except the Diamond, Sapphire and Ruby. This Stone, reduced 

to'powder after ignitions and extinctions, refuſed to melt with even ten 
times its weight of fixt Alcaline Salt ; great part of the Alcali tranſu- 
ding through the crucible, inſtead of aing upon the Topaz. A por- 
tion of Sea-Salt was added io the Alcali without any better ſuccels; 
'byt, on adding Borax, the caſe was altered ; two parts of Topaz, with 
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browniſh, or other colours. It is generally of a e- eng. 
gular figure namely, chat of an hexagonal column srAx. 
with-unequal ſides, terminated by an hexagonal py- cya 


ramidz in rivers, it is ſometimes found with the 
angles rounded off and ſometimes quite round. The 
maſſes are commonly ſmall, though ſometimes of 
conſiderable magnitude. In the Breſlau Collections 


for the year 1725, there is an account of a piece f 


Cryſtal found near Zittau, and thence brought to 
Dreſden, which weighed upwards of four hundred 
weight. In the Imperial Collection at Vienna, there 
is a pyramidal Cryſtal Vaſe two ells in height, cut 
wholly out of one piece Pieces are ſometimes 
met with, which have different foreign bodies in- 
cluded within them: I have ſeen leaves and ſtalks 
of Plants, Hay, Straw, Hogs Briſtles, incloſed in 
ſprigs of Cryſtal. 


Cryſtal is ſomewhat more difficultly fuſible than Vitrifica- 
Sand, and is ſaid to afford a ſomewhat harder Glaſs: Von. 


it requires by itſelf about an equal weight of Alcali 
for its vitrification ; of Borax, if mixed with a little 
Lapis Specularis, a ſmaller proportion proves ſuffi- 
cient. With half its weight of Alcali, it formed a 
violet blue maſs : by varying the proportions, I have 
MC man tained 


no more than one of Alcali and one of Borax, melted into a tranſpa· 
rent glaſs, in colour inclining to be yellow. On taking Nitre inſtead 
of Alcaline Salts, the event was the fame; in whatever proportion To- 
paz and Nitre were mixed, they reſiſted vitrification ; but by the me- 
diation of a proper quantity of Borax, they melted perfectly together. 
Borax alone alſo was found to bring the Topaz into fuſion, and this 
even when the quantity of the Borax was no greater than one half of that 
of the Stone. The powdered Topaz, mixed with thrice its weight of 
Chalk, vitrified, in a vehement fire, without any ſaline addition at all. 
It melted likewiſe, not only with the fuſible Calces of Lead, but with 
the unfuſible ones of Copper N e 
The Topaz appears from theſe experiments not to conſiſt wholly of 
Cryſtalline Earth ; ſince the pure Cryſtalline Earth vitrifies more eafi 
with Alcaline Salts than with Borax, and does not vitrify at all wi 
Chalk. Any of the other ſimple Earths, mixed with the Cryſtalline, 
renders it more eaſily fuſihle with Borax than with Alcali ; bit the on 
one that renders it fuſible with Chalk is the Argillaceous: hence it Ts 
not unreaſonable. to ſuſpect, that the precious Stones are compoled of 
the Cryſtalline Earth mixed with the Argillaceous. If this ſhould be 
the caſe, the proportion of Argillaceous Farth cannot be large; for if 


it was, the Stone, inſtead of growing friable, would gain additional 


hardneſs in the fire. 
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car- obtained brighter and darker blues, and browniſh red 
srl. compounds (7). Like the other bodies of this claſs, 

ti it refifted the ſolar heat, and ſaline Menſtruums; and 


ve no impregnation to Water on being. repeatedly 
— 3 it. Becher pretends to . it into 
the conſiſtence of a Jelly, that ſhall flow in a moderate 


heat like Wax. : 
Methods Cryſtal may be tinged of a variety of colours, by 
1 expoſing it in a cloſe crucible to the vapours of Or- 
paiment, or of Antimony and Arſenic (K); or by 
uenching the ignited Stone in coloured liquors : 
incture of Cochineal gives a bright red; Tinc- 
ture of red Saunders, a dark red; Tincture of 
Saffron, according as it is more or leſs ſaturated, 
a dark and a bright yellow: Solution of Lacmus, a 
bright blue; Juice of Buckthorn Berries, a violet 
| g blu e; 


(i Blue and reddiſh maſſes from Cryſtal.] Probably the Cryſtal, em- 
ployed in theſe experiments, paiticipated of cupreous or other heteroge- 
ous tinging matters, for pure Cryſtal gives a colourleſs Glaſs. That 
this Glaſs is either harder or more tranſparent than ſuch as is made 
from Flint, as it is commonly ſuppoſed to be, did not appear upon 


iſon. 

a Colouring of Cryflal.) This method of colouring Cryſtal was 
410 deſeribed by Nein his art of Glaſs*, He directs Antimony and 
yellow Orpiment of each two ounces, and one ounce of Sal Ammo- 
niac, to be mixed together and put into a crucible z and ſome pieces of 
Ccleay Cryftal to be laid above the mixture, the ſmaller ones at the bot- 
tom and the larger at top, till the veſſel is full: another crucible, 
having a ſmall hole in its is to be inverted into the former by 
way of cover, and the j re cloſely luted : the whole is then to be 

aced.in a convenient furnace, and (ſurrounded with charcoal to about 

If the height of the upper crucible : the fire is to be raiſed by degrees, 
no up, gentle, till the fumes diſappear, and then ſuffered to go out 

itſelf; care being taken to avoid the poiſonous vapours ; the upper- 
moſt pieces of are ſound tinged with Gold, Ru z Il, and 
other beautiful variegations ; and molt of the lower ones of a viper 
eolour. He gives another proceſs, in which the ingredients are, yel- 
low Orpiment and white Arſenic of each two ounces, and Crude An- 
umony and sal Ammoniae of each one ounce. The Cryſtal, in theſe 
operations, receives very elegant colours, but is apt to become full of 

and hence unfit for being cut or poliſhed. Kunckel ſuppoſes 

the colour to be my owing to the Fiſſures of the Stone retaining the 

colouring particles : ut though this is often, it is not always the 

eaſe, ſome pieces being tinged throughout, without any viſible i(ſure : 

his own words infiguate, that ſome receive the full tincture, without 
thoſe imperſections. I have known bodies of the Cryftal kind, or at 

leaſt equal to Cryſtal in compactneſi and tranſparency, penetrated above 


en 1 by certain vapours, though not the leaſt fiſſure or imperfeRion 
® Book iv. Chap. 73. 
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blue; a mixture of Solution of Lacmus and Tinc- Car- 
ture of Saffron, a green. wy STAL. 


CLASSII, Caicarzous EarTns 
and STONES. 


Earths and ſoft Stones; — reducible by fire into Quick- 
lime; — readily ſoluble in the nitrous, marine, 

vegetable Acids, both in their natural ſtate and 
when calcined. 


E W A 1. K. 


FNAHALK is a white Earth, found plentifully in Caarx. 
England, France, Norway, and other parts of 
Europe; ſaid to have been anciently dug chiefly in — 
the iſland of Crete or Candy, and to have thence re- 
ceived the name Creta. Some attribute the excel- 
lency of the grapes and the wines of Champagne to 
the chalky ſoil abſorbing acid juices; a theory which 
would be abundantly plauſible, if the unripe grapes 
had no acidity, \, | 

The beſt Chalk is of perfect whiteneſs, ſoft yet 
cloſe and ſolid, equal and uniform when broke, free 
from Sand or ſmall Stones. Powdered, and waſhed 
over from any gritty matter that may be naturally 
intermixed, it is called Whiting; and in this ſtate is 
beſt adapted for medicinal and chemical uſes, as well 
as the œconomical ones of cleaning and poliſhing 
metalline or glaſs utenſils, c. Chalk readily im- 
bibes water; and hence maſſes of it are employed 
for drying Precipitates, Lakes, earthy powders that 
have been levigated with water, and other moiſt pre- 
parations. | 
Oil of Vitriol poured upon Chalk raiſes a ſtrong with 
efferveſcence with a bituminous vapour, but ſcarcely Acids. 
diſſolves any of the Earth: if more and more of the 
Acid be gradually added, the whole continues quiet, 
without any further efferveſcence or ſolution. It the 
Acid be diluted with water, it diſſolves ſome portion 


of 
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CnaLs. of the Chalk (J). All the other Acids readily and 
w=a— totally diſſolve it: four ounces of Spirit of Nitre 


took up one ounce; the ſame quantity of Spirit of 
Salt, fix drachms ; and the ſame quantity of diſtilled 
Vinegar, three drachms. The action of the nitrous 
Acid was accompanied with a conſiderable frothing, 
but no heat or red fumes. ot 
Solutions of Chalk in the nitrous and marine Acids, 
are extremely bitter; thoſe made in diſtilled Vinegar 
are much leſs ſo. None of them perfectly cryſtallize ; 
nor, if inſpiſſated, do they long retain a dry form: 
how carefully ſoever they be exſiccated by fire, they 
deliquiate again in the air, though one more readily 
than another. It has been faid, that Chalk forms 
with the Vitriolic Acid a perfect Alum : it may in- 
deed be combined with that Acid into a cryſtalline 
form, but the Cryſtals prove extremely different, in 
taſte as well as in their other E from thoſe of 
Alum: the Aluminous Earth is a ſubſtance of a 
peculiar Kind, hitherto nowhere diſcovered but in the 
Alum itſelf, (See Alum). Solution of Chalk in the 
nitrous Acid forms, on evaporation, a tenacious mals 
like Turpentine ; which exficcated, and calcined a 
little, proves luminous in the dark. This Phoſphorus 
is uſually diſtinguiſhed by the name of its firſt diſco- 
verer, Balduin: it is called alſo Phoſphorus Hermeticus, 
from its being kept in hermetically ſealed glaſſes to 
ſecure it from the air. It differs from ſome other 
Phoſphori, in appearing in ſome degree luminous, 
| after 
_ (1) Chalk avith the Vitriolic Acid.) Chalk does not diſſolve, or but 
in ſmall quantity, in the Vitriolic acid, whether concentrated or diluted, 
This Acid has nevertheleſs a very ſtrong affinity with Chalk ; abſorbing 
it from all the other Acids, and forſaking even Alcaline Salts to unite 
with it. If this Earth be diſſolved in Spirit of Nitre, Spirit of Salt, 
or diſtilled Vinegar, the addition either of the pure Vitriolic Acid, or 
of compound Salts containing it, renders the liquor inſtantly milky or 
curdly ; the Chalk being now combined with that Acid into a concrete, 
not at all, or exceeding ſparingly, diſſoluble. If the Solution of 
Chalk be largely diluted with water before the addition of the Vitriolic 
Spirit, the hquor continues for a time tranſparent : on ſtanding it be- 
comes wheyiſh, and at length depoſites cryſtalliform concretions, which 


are found to be true Selenitz or ee Maſſes; being indiffoluble in 


— caleining in veſſels into Plaſter, and in contact with the fuel 
Quick-lime, 3 
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the ſun. | 

Chalk is precipitated, from its ſolutions in both 
the mineral Acids, by volatile, and by fixt Alcalies, into 
a white powder; provided the Solutions are conſi- 


inſtead of a precipitation, the mixtures coagulate, 
and become fo thick, that the glaſs may be turned 
upſide-down without ſhedding its contents. 


ſtrong 

(m) Vitrification of Chalk.) Chalk vitrifies with Alcaline Salt ſome- 
what more difficultly, and with Borax ſomewhat more eafily, than 
Flint or Sand: it requires about equally its own weight of the Alcali; 
of Borax half its weight is ſufficient ; the glaſſes made with both, 
particularly thoſe with Borax, are commonly of a fine pale green or 
yellow colour. Sal Mirabile and Sandiver, which do not vitrify at all 
with the cryſtalline Earths, form, with half their weight of Chalk, 
the fuſt a yellowiſh black, the latter a greeniſh Glaſs, Nitre, on the 
other hand, one of the moſt active fluxes for Flint, does not perfectly 
vitrify with Chalk. 1 Wing 

Vitrification of Calcareous with other Earths.) Chalk notably pro- 
motes the vitrification of Flint; a mixture of the two requiring leſs 
Alcali than either of them ſeparately.” If Glaſs made from Flint and 
Alcali be ſaturated with the Flint, ſo as to be incapable of bearin 
any further addition of that Earth, without becoming opake an 
milky, it will ill, in a ſtrong fire, take up a conſiderable proportion, 
one fourth or one third its weight, of Chalk, without injury to its 
tranſparency. Hence Chalk is ſometimes employed in compoſitions 
for Glaſs, as a part of the Salt may then be ſpared, 

Mixtures of Chalk with pure white Clay melt without any addition : 
they are difficultly brought to perfect tranſparency in veſſels; but if 
expoſed to the immediate action of the fire, in contact with the burnin 
tuel, they vitrify with eaſe. I have made covers for crucibles of fach 
a compolition, and unexpectedly found them melt, in no very vehement 
heat, into a hard, tranſparent, yellow Glaſs ; they often melted and 
dropt down into the crucible before the vitreous compoſitions included 
in it had begun to run. The addition of Flint or Sand promotes the 
vitrification. 

Mr. Pott has given ſome intereſting experiments of the effects of Chalk 
on the ſtony matters intermixed among or inveſting metallick Ores, 
Some of theſe Stones are ſo hard as to ſtrike fire with Steel, and either 
pellucid and colourleſs, or leſs tranſparent and ſomewhat milky. Cthers 
arc ſo ſoft as to be cut with a knife, remarkably heavy, when pure of 
a milky whiteneſs inclining a little to yellow, generally of a leafy or 
ſhivery texture, ſometimes tinged with red, green, — other colours 
reſembling thoſe of the Gems, whence. the names Pſeudo hyacinthus, 
Pſeudo-ſmaragdus, &c, Of thele ſofter Stones there are two — 

nds, 


after expoſure to the light of a taper as well as of CHAIR 
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derably diluted with Water. When the undiluted Coagulas |, 
Solutions are mixed with ſaturated Alcaline Liquors, *** f 


Pure Chalk melts eaſily with Alcali and Flint into Vitrfcs 
tranſparent colourleſs Glaſs (n). Calcined, by a Chalk. 


14 | EAR Tus and STONES, |; | 
Gnats, ſtrong fire into Quick-lime, it loſes much of its dif- 
wy poſition to vitrify : it 18 now found to melt very Ee) 
difficultly and imperfectly, and render the glaſs b 
milky. In either ſtate it does not vitrify of itſelf in C 
the moſt intenſe fires; and is ſuppoſed in ſome mea- ſe 
ſt 
in 
tl 


ſure to reſiſt the action of s of Lead, Luna 

Cornea, and ſome other ſubſtances, which ſoon cor- 

rode and penetrate the common earthen veſſels ; 

hence ſome have been accuſtomed, for detaining thoſe. ir 

bodies in fuſion, to line the crucible with Chalk made d 

into a paſte with Solution of Borax. | 2 

Chalk Chalk added to Antimony in fuſion is ſaid to ab- 

with Anti- ſorb the ſulphureous part of that Mineral, and pre- 

mY cipitate the Reguline or Metallic to the bottom, 

On trial this experiment did not ſucceed : two ounces 

of powdered Chalk being ſtirred, with a clean tobacco- 

pipe, into four ounces of melted Antimony ; and 

three ounces of Chalk mixed in the fame manner 

with five ounces of Antimony; there was no ſepara- 

tion, in either caſe, of any Regulus ; the whole re- 

maining equally mixed. That the Chalk had never- 

theleſs acted upon the Sulphur, appeared upon boiling 

a little of the maſs in water: the liquor became 

| tinged, as from ic combined with Alcalies, and 

| on the addition of Vinegar, depoſited a Precipitate 
reſembling the golden Sulphur of Antimony. 

Henckel, 


kinds, ſcarce to be diſtinguiſhed by the eye, but eaſily by a little Aqua 
fortis, which efferveſces with and diſſolves one ſort, but has no a&ion 
on the other, — The ſoluble ſoft Stones, and the pellucid hard ones, 
are little affected by Chalk: the indiſſoluble ſoft, and the milky hard 
ones, though entirely unfuſible of themſelves, melted readily with this 
Earth, flowed thin as water, and, when the fire was kept up for ſome 
time, run clean through the crucible. Whether the Chalk or the Stone 
N prevailed in the compoſitions, Whether four parts of the Chalk were 
= | taken to one of the Stone, or four parts of the Stone to one of Chalk, 
the fame ſurpriſing fuſibility was always obſerved. Theſe mixtures 
brought Earths of all the other claſſes alſo into fuſion along with them ; 
and when ſaturated with theſe, were leſs apt to corrode the veſſel. 
Differert calcareous bodies, as Chalk, Lime-ftone, Marble, had the 
ſame effects: but the mineral Stones differed a little in point of fuſi- 
bility, the ſoft being more fuſible than the hard. — T 292 
8 y be applicable to valuable purpoſes in the running down 


j 
| 
| 
| 
| 
| 
| 
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Hen in his Pyritologia, relates a remarkable Cnaxk. 
— of a Rk of Silver being obtained > nary 
barely roaſting the common fulphureous Pyritz with dus. 
Chalk though neither one or the other, examined 
ſeparately with different additions, diſcover any foot- 
ſep of that metal. I have treated Chalk with various Chalk 
inflammable ſubſtances, without being able to obſerve ie 
the leaſt mark of any thing metallic. With ſimple gammable 
inflammable matters, as Tallow, Pitch, Wax, pow- ſubſtances. . 
dered Charcoal; the Chalk _ a "_ —_— - 
ably fi „ght, crumbly m notably dimi- 
hiſhed n es den two ounces of Chalk and one 
ounce of Charcoal, no more than an ounce was left; 
all the reſt being volatilized (). With fixt Alcalies, 
on the other hand, it melted into a compact vitreous 
== maſs, whoſe deficiency in weight was only half an 
ounce upon two ounces of Chalk and one ounce of 
the Alcak. 

It has been ſaid that Sope, diſtilled with Chalk, WitbSope, 
turns all to water: but on trial, this did nor ſucceed. 

Chalk, which as we have already ſeen, unites eaſily 
with Alcalies in the fire, abſorbs the Alcaline Salt of 
the Sope; upon which the water of the Sope diſtils, 
along with its Oil, now rendered empyreumatic by the 
heat. If the diſtilled liquor be repeatedly drawn over 
from freſh parcels of Chalk, leſs and leſs Oil will be 
obtained in every diſtillation, till all the Oil is, as 
all Oils are by the ſame treatment, deſtroyed. 

Chalk, mixed with Sal Ammoniac, extricates no With $al 
urinous ſmell : but if the mixture be expoſed to the __ 
fire, the Chalk will then act upon the Salt, abſorb 
its Acid, and diſengage its Volatile Alcali, which is 
thus obtained in its proper concrete form, See Sal 
Ammoniac. 

Chalk is employed, in medicine, againſt the heart - Medicinal 
burn, and other complaints ariſing from acidiries vs 

in 


(n) Chalk volatilized.) All the calcareous Earths and Stones loſe a 
large proportion of their weight on being urged with a ftrong fice 
without any addition : The harder the Stone, the leſs is the diſſipazion. 
Chalk loſes near two-thirds of its weight in being burnt into Quick- 
lime ; the harder calcareous Stones, as Marble, about half their weight, 


16 
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Stones in 


Chalk-pits brown ſemitranſparent Stones, ſo hard as to ſtrike fire 


Chalk itſelf in powder ; the .Sugar, which enters in | 1 


fore to be uſed with caution. Some have taken it 
freely, for procuring a white complexion; but its 
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in the firſt paſſages ; and ſometimes as a deſiccative for 
running ſores and ulcers. It is the baſis of the car- 
dialgic troches of the ſhops ; to which ſome prefer 


large quantity in the troches, being often found to 
aggravate thoſe complaints. Chalk is more ftypric 
than moſt of the other abſorbent. Earths, and there- 


more certain effects are gripes and obſtructions. It is 
ſometimes employed for curing Wines or Malt Li- 
uors on the fret; it takes off their. acidity, but ren- 
x them very apt to grow vapid. GAY 5 ] 
In the Chalk-pits are found black or blackiſh 


with Steel. Many of theſe appear externally whitiſh 
and corroded as it were; and on being broke, prove 
gradually more compact, and darker coloured, from 
the ſurface to the center; as if the Chalk was produced 
from a corroſion and reſolution of the Stone by mi- 
neral, vapours. On this preſumption, ſundry trials 
were made for obtaining a like. reſolution by art. 
The Stones were calcined by the greateſt heat procu- 
rable in a potter's furnace: but they remained as com- 
pact and ſolid as at firſt, and, what is remarkable, loſt 
nothihg of their weight.  Calcination in mixture 
with Pit coal ſucceeded no better; nor did expoſure i 
to the fumes of Pit-coal, or of Sulphur, make 
any change in the Stone. The pulveriſed Stone, 
mixed with Sulphur, and calcined, ſuffered no dimi- 
nution, nor any other alteration than becoming darker 
coloured. The Powder, both calcined and uncal- i 
cined, was examined alſo with Acids; but none of 
them had any action on it, except that oil of Vitriol WM 
acquired from the crude Stone a red tinge z which 
that Acid readily does from any thing impregnated, 
however lightly, wich inflammable matter. Theſe 
Stones appear therefore to be of a different nature 
from Chalk, and to belong to another claſs [the 
Cryſtalline], 
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A STEOCOLLA is a foſſil ſubſtance, found in OsTzo- _ 
ſandy grounds, in ſeveral parts of Germany; COLLA- 

ſpreading from near the ſurface, to the depth of four, Defer'p- 

fix, ten and more feet, like the roots of a tree; tion. 

ſome of the ramifications are as large as a child's . 

arm; others no thicker than a quill. Whilſt under 


the earth, it is ſoft, almoſt like ſlaked Lime tempered 


with Sand, fo as ſcarce to be got up entire: in colour 
it is ſometimes yellowiſh or browniſh, but moſt com- 
monly greyiſh or whitiſh. Dried it becomes whiter 
and harder, and ſometimes exhibits reddiſh or yellow- 
1h ſpecks or veins. Moſt of the pieces are internally 
hollow: ſome have a core of a corrupted woody 
matter. | 1 „4 
The origin of this concrete has been greatly con- Hiſtory. 

troverted, and greatly miſunderſtood. Moſt of the 
ancients imagined it to be petrified Bones, though it 
has no reſemblance in figure to any kind of Bone: 
ſome have {ſuppoſed it a true mineral ſubſtance, pro- 
ceeding from the finer parts of the Sand, among 
which it is always found, conglutinated together by 
ſubterraneous vapours; whence it has been named 


4 Lapis Sabuloſus, Ferrantus Imperatus, in his Iforia 


= \ tural, firſt publiſhed in 1599, gives a copper-plate 


living branch upon it, and its roots changed wholly 
4 | . © 


ef three pieces of Oſteocolla, under this title: “ Oſteo- A periges 
colla is a petrified root, compoſed of a ſoft cement root. 
and a ſandy ſubſtance, employed by the German 

= © phyſicians for conſolidating broken bones.” That 


this is its true original, I have been convinced from 
ocular obſervation : After many fruitleſs ſearches, I 
tound at laſt, near the village of Tſchernow or 
Ticharno, the remains of the trunk of a tree with a 
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OsTzo- into Oſteocolla. The tree was the common black 
col LA, poplar, Populus nigra, C. B. (0) 


— Diluted Spirit of Vitrio] poured upon Oſteocolla, | 


2 totally diſſolved it, with conſiderable efferveſcence: 


Ec. ſome cryſtalline concretions ſeparated from the liquor, 3 
but on adding more of the Acid they were taken up 


| again : the Solution being inſpiſſated, the dry mals 
5 was found to weigh one ſixth more than the Oſteocolla 


at firſt. The concentrated vitriolic Acid, on the 
other hand, diſſolved only eight grains out of ſixty; 
though more and more of the Acid was added to the 
Powder, ſo long as it occaſioned any efferveſcence: 


the colour of the Solution was a Gold yellow. Spirit of 
Nitre, Spirit of Sea-Salt, and Aqua Regis, diſſolved 
each twenty-four or twenty-five grains out of ſixty; 
nor would a freſh addition of either of theſe Acids 
take up any more: Aqua Regis ſeemed to act the 


moſt difficultly of the three, and when added in an WM 


OVCT- 


(0) Natural Hiſtory of Oſteocolla.] The author's account of this 
curious foſſil is confirmed by the obſervations of Mr. Gleditſch, who, 
in the Berlin memoirs for the year 1748, has given a particular deſcrip- 
tion of it as met with in the marquiſate of Brandenburg. It is dug 
among Sands, which are faid to have been once covered with foreſts, 


. where ſome Pines and Birches Kill remain, and where he found a living 
Pine with pot of its root changed into Oſteocolla. The Ofteocolla | 
y full of knobs, and often has a cavity running along one 


is external 
ſide: no mark is left of the Bark or woody circles, but ſometimes, 


though rarely, the Parenchyma is found at the extremity of the root: | 
no ſmall fibres are ſeen, but there are protuberences and cavities, | 


which plainly diſtinguiſh the places where they iſſued from : ſome 
pieces, eſpecially the larger ones, are encloſed in a particular kind 


of ſubſtance, not very compact, conſiſting manifeſtly of the mouldered WE 
Bark and rotten * parts. Some large branches diſcover, on 
of the petrified wood ; others have a hard woody 
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breaking, tlie remains 
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core almoſt like Horn, extending ſometimes to the length of five or ! 


ber feet. The ſubſtance of the Ofteocolla is internally ſoft and of WW 


u loole texture; externally harder and ſandy, ſometimes, eſpecially in 
the ſmall branches, fo hard as to ſtrike fire with Steel. 


The Sands in which the Ofteocolla is met with, have an admixture of 


- of a fine white calcareous Earth, which ſticks to the fingers, looks like 
meal, and when waſhed down from the . grounds by rains, and 


collected in cavities, and appears in form of an emulſion. The Sand 


adjoining to the Oſteocolla abounds moſt with this Earth; and the Wl 
_  Folſd] itlelf appears to be compoled of the ſame Earth' mixed with the i 
| Sand. If powdered Oſteocolla be agitated with water, the calcareous i 
Earth rem1ins for a time ſuſpended, fo as to be poured off with the 
liquor, whilſt the Sand is left behind. The Sand and Earth are nearly is 


equal proportions, 


r 2 ]] 
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over proportion, after the Solution had been ſaturated, Osr ko- 
precipitated a part of what had been before diſſolyed. coLLA, 


„ I Diſtilled Vinegar took up but ten grains, or one ſixth n 
of the Oſteocolla. N 

„ Diſtilled Water, long boiled with an ounce of 

P Oſteocolla, appeared, after repeated filtrations, turbid 
ls and milky. On ſtanding for a length of time, it 
a depoſited a ſcruple of an extremely fine Powder, and 
e became clear: the liquor being now examined by 
„ KAlcalies, Acids, and Syrup of Violets, gave no 
© marks of its having received any Saline impregnation 
from the Oſteocolla. Alcaline Lixivia boiled with 
of chis concrete, appeared upon. moſt trials to be ſtill 
d merely Alcaline; but on adding to the inſpiſſated 
'3 WT liquor ſome oil of Vitriol, vapours aroſe like thoſe of 
ds Ws Spirit of Sea-Salt, and on ſtanding for a length of 
ae time, a little ſlippery curdly matter ſeparated. 
in PForty eight ounces of freſh Oſteocolla, diſtilled in a By diſtilla- 
T- BT glaſs retort, gave firſt eight ounces of an almoſt inſipid won. 
his and inodorous phlegm ; then three ounces of a bitu- 
ho, ] minous liquor, and at laſt one ounce of a ſtronger 
ae ppirit, which ſmelt conſiderably of Petroleum, effer- 
ſs, A veſced with Oil of Vitriol, and changed Syrup of 
"5 8 Violets green. Freſh ſoft Oſteocolla, diſtilled with 
ne 4 Oil of Vitriol, in a tubulated retort, yielded an Acid 
es, Spirit, the ſame with that of Sea-Salt : by ſaturating 
21 } the Spirit with Salt of Tartar, I obtained a true re- 
me generated Sea-Salt: and by diſtilling this Salt again 
n'! Fvith Oil of Vitriol, a concentrated Spirit of Salt. 
on reſh Oſteocolla, which had been boiled in water, 
dy ſtill yielded with the Vitriolic Acid a Marine Spirit. 
of WF. Ofteocolla calcined in an open fire, loſt in weight By calei- 
in four ſcruples upon half an ounce, and became ſome- nation and 
m—_— what duller in colour: Water boiled on the calx, 1 
like made no efferyeſcence on the admixture of Alcalies, 
aol and depoſited no Precipitate; but Oil of Vitriol mixed 
he "th it extricated vapours of Marine Acid. Equal 
th: parts of powdered Ofteocolla and fixt Alcaline Salt, 
2 "gc in a crucible with a ſtrong fire, melted into an 


untranſparent vitreous matter, moderately hard, and 
LY 1 
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OsTzo-of a colour: Water extracted from this mas 
elt a 5 "If the Alcali, as appeared from the liquor 
— changing Syrup of Violets green (P). 1:3 


e e re 
LiME- E is a general name for all the 


Sroxz. I/ Stones from which Quick-lime is commonly 
— prepared. Of theſe there are a great variety: ſome 
_— are pale coloured, grey, whitiſh, or yellowiſh; others 
7" darker, browniſh, or reddiſh : ſome are of a ſpongy, 
ſcaly, or ſhivery texture; others cloſe and compact: 
ſome entirely opake, others ſemitranſparent. They 
are of all degrees of hardneſs, from Chalk up to 
Marble; which laſt is the hardeſt of the Stones that 
are convertible into Lime. The ſofter kinds are 
generally made choice of for burning : and the harder 
employed as building ſtones or for other uſes : the 
Lime uſed about London is made chiefly from 
Chalk. Sea-ſhells likewiſe afford a good Lime, and 
in ſome maritime places ſupply the want of the pro- 

per mineral Stones. 
Contairs All Lime-ſtones contain a portion of ſulphureous 
Acid, Sc. matter, as is evident from the ſtrong ſmell as 
ariſes 


(þ) Cbem cal hiftory of Oſteocolla.] Mr. Margraff, in the memoirs 
above-mentioned, has given a more particular examination of this 
Concrete, Eight ounces of one of the pureſt pieces (taken from a pine- 
tree) were ſeparated, by waſhing over with water, into four ounces 
and a half of white Earth, and three and a half of Sand, — The 
Earth efferveſced with Acids, and formed with them the ſame com- 
pounds as Chalk or Limeſtone; Uniting with the Vitriolic into a 
thick ſubſtance like pap, which diluted with water yielded on evapora- 
tion a few ſmall oblong Cryſtals; almoſt totally diſſolving in the nitrous 
and marine, refuſing to cryſtallize with either, when exſiccated by fire 
deliquiating again in the air; yielding with the nitrous a Phoſphorus, 
the lame with that of Balduin formerly mentioned. Calcined, it be- 
came a true Quick.lime, not differing on any trial from the common 
Limes. —— The Sand of Oſteocolla, melted with a equal quantity of 
tixt Alcaline Salt, yielded a Glaſs of a fine yellow colour, probably 
from ſome admixtuie of ferrugineous matter: tlie calcareous Earth, 
like common lime, formed with twice its weight of the Salt only an 
opake whitiſh maſs. Eight ounces of Oſteocolla entire, diſtilled in 
an earthen retort by a ſtrong fire, — two drachms of an n fab wrt 

, 


volatile Alcaline Spirit: in diſtiliation with O. tri 
than mere phlegm was obtained. R 


„% . „ *%® A . — iz 


FR 1 a —— — # .@ Aa 1— 


EARTHS and STONES. 21 


ariſes in burning them, and which extends to a con- Liux- 
ſiderable diſtance from the kilns. The Lime- ſtones STONE. 
uſed in this country yielded in diſtillation an Acid 
Liquor, which turned Syrup of Violets red, pre- 
cipitated Solution of Silver, and formed with Mer- 

cury a corroſive Sublimate; a proof that the Acid was 
marine. The ſame Acid was diſcovered alſo after 

the Stone had been burnt into perfect Lime; Oil of 
Vitriol extricating from the Calx vapours manifeſtly 
marine. The Limes prepared from different Stones, 
though they may anſwer equally for morter and other 
common uſes, are found to differ conſiderably in ſome 

of the nicer chemical experiments. 


IV. QUICK-LIME. 


UICK-LIME is an acrid Calx, fo corroſive as Qpiex- 
() to be employed by the tanners for deſtroying the Lime. 

fat and fleſhy parts of ſkins, and ocecſioning the 

hair to ſeparate. It raiſes a ſtrong heat and ebullition on — 
the affuſion of water, and in part diſſolves; rectified 
Spirit of Wine has ſcarcely any action on it, and oils 
none at all. Slaked with water, or moiſtened into 
the conſiſtence of a paſte, and mixed with a proper 
quantity of Sand or other hard bodies, it acquires a 
notable degree of hardneſs on expoſure to the air; hence 
morter and cements (): A large quantity of water 
impairs or deſtroys this property. The vapour which 
ariſes 


(7) Morter and Cements.] Lime made into a paſte with water 
alone, acquires on expoſure to the air ſome degree of hardneſs, which 
ſcems to be proportionable to that of the original Earth or Stone which 
the lime was made from ; the Chalk Limes remaining ſoft and crumbly, 
whilſt thoſe prepared from Marble become notably hard. If either of 
them be mixed with glutinous liquors, as Milk, Blood, Solution of 
Gum, or beat with Cheeſe ſoftened by boiling in Water, they become 
harder than by themſelves, and in a ſhorter time : hence the ule of theſe 
compoſitions for joining cracked Glaſſes, c. Lime mixed with Sand, 
or other hard ſtony bodies in coarſe Powder, forms a concrete ſtill 
harder, and whoſe hardneſs is increaſed by length of time; whence 
in part the remarkable induration of the morter of ancient buildings. 
With Sand or Flint in fine Powder, it did not ſeem to grow RO 


than by itſelf : nor did any of the Earths of the other claſſes ſenſibly 
improve its conſiſtence. 
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Qypiex- ariſes during the extinction, collected by diſtillation, 
L1ME: proves a liquor of a very ſingular kind. It changes 
— 1% gy Sup of Violets green, and being mixed with Solu- 
— in tion of Sublimate throws down an orange yellow Pre- 
its extinc- cinitate; as if the diſtilled Spirit was not only alcaline 
non. but a fixed Alcali: it precipitated alſo Solution of 
Sulphur made in Alcalies, as if it was an Acid, In 
flaking a pound and a half of Quick-lime, an ounce 

of this liquor was collected. 
Quanti The quantity of Lime diſſoluble in water is much 
di vluble greater than is generally ſuppoſed. In the common 
in water. method of making Lime-water, with only a ſmall W 
proportion of liquor, the Lime loſes little; but if the 
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- reſiduum be repeatedly boiled in large quantities of 

freſh water, almoſt half the Lime will at length be 
diſſolyed (7). 7 3 
Agree- Lime-water turns Syrup of Violets green; added 


ment of to Solution of Sublimate (g), throws down a yellow 
ime- * : : 1, * | 
water with Precipitate; unites with Oils into a ſemiſaponaceous 


Alcalies. | | maſs; 


r.) Lime with Water. This property of Quick-ljme, of impregna- 
ting a very large quantity of water, has been remarked alſo by Dr, 
Alſton, and confirmed by a number of experiments, in a Diſſertation 
upon Qu'ck-lime. He finds that about one third of the lime diſſolves ; 
and that this requires for jts Solution ſeveral hundred times its own 
weight of Water. b | | 

If the indiſſoluble part be calcined afreſh, it impregnates water in the 
— manner as at fitſt; and by repetitions of the calcination, may at 
ength be almoſt wholly diſſolved. On expoſure to the air, the Lime 
F ſeparates from the Water, and proves inſipid like the crude Earth or 
Stone : by a freſh calcination it becomes Quick-lime again. 1 
Quick- lime expoſed to the air, unmoiſtened, falls by degrees into Wl 
Powder, and loſes its activity: if kept mojſtened with Water, it in great 
meaſyre retains its acrimony, and its peculiar qualities, for years. 14 
Lime augler precipitates Mercury Sublimate.) It has been pre- 
ſumed that Lime- water would precipitate all the Metals, but experiment 
ſhews the contrary, Dr. Brandt obſcrves, in the Swediſh Tranſactions 
for the yo 1749, that neither Gold, Silver, Tin, or Copper are pre- 
cipitated by it; that Iron is not precipitated at all from No nitrous or | 
marine Acids, and but imperfectly from the vitriolic ; that Quickſilver 
diſſolved in Aqua fortis, falls in part upon the addition of the calcare- 
ous liquor, but that a part (Il remains ſuſpended, precipitable by an 
Alcaline one. He found that even Quick-lime in fubſtance did not to- 
tally precipitate metallic bodies: A quantity of freſh burnt Quick-lime 
having been added to a Solution of Silver, and the liquor after due 
——— poured off clear and paſſed through a filter ; common and 
Alcaline Salts 11 threw down'a — which yielded on reduction 

near one {xth of the original quantity cf Silver diſſolved. ; 
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maſs ; diſſolves Sulphur into a red Liquor. In theſe Quick- 
properties it agrees with fixt Alcaline Lixivia; there Link. 
are others in which it as remarkably differs from qv? 
them. Alcalies mixed with Lime-water, precipitate and diſa- 
the Lime from it: on expoſure to the air, the Lime Sreement. 
ſeparates ſpontaneouſly, ariſing in cruſts to the ſur- 8 
face: in cloſe veſſels this ſeparation does not happen. 

Though the Lime in ſubſtance ſuſtains the moſt in- 

tenſe fires without diminution of its weight; the part 

which diſſolves in water, is, upon boiling the liquor, volatili- 
totally diſſipated in the air along with the watery va- 20d. 

pour. Solution of Sulphur made by Quick-lime, on | 
being kept for a length of time in a warm room, | 
yields Cryſtalline Concretions, of the Selenitic kind, Artificial 
not diſſoluble in water (z). , 
Quick-lime, mixed with Sal Ammoniac, immedi- Volatile 
ately diſengages its volatile Alcali, without the ap- 2 
plication of any heat. But it produces at the ſame moniac. _ 
time a remarkable change in the Alcali itſelf ; which, with Quick 
when extricated by Quick-lime, never aſſumes a ſolid" 
form, but proves an extremely ſubtile Volatile ſpirit, 

much ſtronger and more penetrating in ſmell, and 

for ſundry bodies a more powerful menſtruum, than 

that prepared with fixed Alcaline Salts : the Spirit 

made with Quick-lime does not coagulate, like the 

other, with rectified Spirit of Wine, and hence is pre- 

C 4 ferable 


(t) Lime with Acids.) The Sclenitic Cryſtals, here obtained, were 

produced ſrom the Lime combined with the Acid of the Sulphur : See 

p. 8. The ſulphureous or vitrio'ic Acid, poured upon Quick-lime 

in ſubſtance, unites with it far more readily than with the Linie-ſtone 

or Chalk: it diſſolves very little of the crude Earth or Stone, and 

ſcarcely loſes any of its acidity : whilſt b 8 if the due propor- 

tion is hit, th: whole of the Acid is inftant y abſorbed, and the liquor 

left inſipid: The concretes, which the Earth in both ſtates forms with 

the Acid, are the ſame, a kind of Gypſum or Selenites.— The other 

Acids perfectly diſſolve Quick-lime, as they do the crude Earth, but 

without efferveſcence. The Solution made in the maring Acid coagu- 

lates with Alcaline Lixivia, and with the Vitriolic Acid ; changes the - . 
colour of Syrup of Violets to a green, and hence has been miſtaken for 

an Alcali; and unites with expreſſed Oils into a butyraceous ſubſtances * 
inſſiſſated, it yields an highly netrating ſaline maſs, which deliqui- 8 
ates in the air, diſſolyes in reKkißed Spirit of Wine, flows in a ſmall 1 
heat, and does not part with its Acid in a ſtrong one: if the matter be 

meruſtated on iron-rods and truck upon, it ſparkles and appears lu- 

minous through the whole extent of the ſtroke, 
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Quicx- ferable as an ingredient in thoſe compoſitions where 
Lime. Alcaline and Vinous Spirits are mixed; nor does it 
wm efferveice conſiderably with Acids, though it precipi- 
tates moſt metallic ſolutions made in them. 
A con- Though the volatile Alcali is in this ſpirit highly 
crete. Salt attenuated and ſubtilized into a fluid ſtate , it is reco- 
dom i. verable again in its proper ſolid form. If the ſpirit 
be ſaturated with the Acid of Sea-Salt, the liquor 
duly evaporated and ſet to ſhoot, Cryſtals of true Sal 
Ammoniac will be obtained: and if from theſe we 
extricate the volatile Alcali by means of Chalk or 
of fixt Alcalies, it will now concrete into a ſolid maſs. 
During the ſaturation of the ſpirit with the marine 
Acid, a ſtron fetid ſmell ariſes, | 
Welle Zwelfer relates, that Stahl has borrowed the ob- 
Salts de- ſervation from him, that volatile Salts are totally de. 
ſtroyed by ſtructible by Quick-lime. 1 have made ſundry trials 
for determining this point; and found, that with 
Quick- lime in ſubſtance, the deſtruction ſcarcely 
ſucceeds: for ſome Spirit of Sal Ammoniac having 
deen diſtilled no leſs than twenty times from unſlaked 
Lime, a volatile ſpirit was obtained to the laſt. By 


Lime-water on the other hand, the volatile Alcali 


was quickly deſtroyed: a drachm of pure Volatile Salt 

being added to two quarts of Lime-water, much, 

but not all, of the volatility was loſt, and great part 

of the Earth of the Lime was precipitated : the mix- 

ture eng digeſted, committed to diſtillation, and all 

the volatile part drawn off; ti e diſtilled ſpirit, mixed 

with freſh Lime water, occaſioned no further preci- 

[= "ogy and no longer diſcovered any degree cf vo- 

atility. 

Galt of _ Sotve have pretended to extract a Salt from Lime, 
Lime. that ſhould diſſolve the human Calculus. Dr. Cy- 
pPrianus, in London, worked on this ſubject for ſix 
years ; and I proſęcuted the inquiry under his inſpec- 

tion, for three years longer; purſuing all the hints of 
Helmont, Paracelſus, and others, but without ſuc- 


des. Moſt of the cryſtalline concretes obtained from 
Lime, are rather earthy, ſtony, and ſelenitic, than 
ſaline : 
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ſaline: And when we gain any thing that is truly Qpiex- 


ſaline and ſoluble in water, a further examination dif- Lis. 


covers that it is chiefly adventicious,, and has rarely; —vw—_ 


any thing of the Lime in it. Two papers on the 


Salt of Lime, by Mr. du Fay, may be ſeen in the 


French memoirs for the- years 1724 and 1732 (a). 
Dr. Pott has given ſome very curious experiments on 
the ſolution of Lime in Spirit of Nitre, in the Miſcel- 
lanea Berolinenſia (x). 


Quick: lime is employed for many conſiderable vs of 
uſes in chemiſtry and the chemical arts; as in the Lime. 


rectification of Malt- Spirits, empyreumatic oils, and 
volatile ſalts, from its property of imbibing and de- 


taining groſs Oils; in the ſmelting ſulphureous and 


arſenical 


(u) Salt of Lime.) On evaporating Lime-water, a ſmall portion of 
ſaline matter commonly remains: This has been ſuppoſed an eſſential 
part of the Lime; the principle on which its activity as a menſtruum 
depends. But experiments have ſhewn, that this ſubſtance has nothing 
of the diſſolving power of Lime-water : That it is different in different 
Limes, being ſometimes vitriolic and ſometimes marine; And that the 
ſtrong and pure Lime-water, made from Lime once elixated and cal- 
cined again, leaves no ſaline matter at all. | 

(x) Experiments on Lime and Spirit of Nitre.] The more remark- 
able of theſe experiments are as follows. Concenirated Spirit of 


Nitre, poured upon heated Quick-lime, diſſolved it into a blood-red li- 


quor ; which mixed with half its quantity of the phlegm of Spirit of Nitre 
ielded in diſtillation an acidulous oily phlegm, condenſing like Spirit of 
Vine into Striz ; ſucceeded by a ſimilar ſtriative Spirit, ſomewhat more 
acid, in white fumes, The remainder, new of the conſiſtence of Ho- 
ney, being further urged, gave over a highly corroſive Acid, in red 


| Yapours. The Caput Mortuum was auſtere, bitteriſh, and ſomewhat 


ſyptic ; and could not be made to appear luminous in the dark, as 
Chalk does when treated in the ſame manner, 

The oily phlegm, boiled on freſh parcels of the Honey-like maſs till 
it had loſt both its oilyneſs and acidity, yielded on evaporation an ele- 
gant Salt, of a bitteriſh, nitrous, not diſagreeable taſte, which taken 
in a gouty caſe procured a gentle fe e. and a copious diſcha 

by urine. The corrofive red Spirit being poured to this Salt, and t 


liquor evaporated, a fine Niire was obtained, which deflagrated more 


quickly than common Nitre. 

The ſpirit became fironger and more corroſive, by repeated 
cohobations on the Caput Mortuum. At the third cohobation it ap- 
peared of an oily nature, and proved oily to the touch; the red fumes, 
tranſpiring through a crack in the luting, took fire from a candle. 
Some fine Silver having been diſſolved in the cohobated ſpirit, the liquor 
diſtilled off, and the dry matter kept melted for ſome time, the maſs 
when cold looked blue ; the diſtilled liquor being cohobated on this 
mals, and drawn off again, the dry remainder appeared tinged through» 
out of a beautiful, deep ultramarine blue; on a third cohobation the 

1 | matter 
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Qpiex - arſenical Ores (y), from its abſorbing thoſe volatile 
Liss. ſubſtances, which would diſſipate a part of the me- 
tal; in making of ſope, for — the activity of 
Alcaline Salts; in dying, particularly with Indigo, 
e. f | 
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c L A 88 III. GY PSZOUSU EARTHS 
| and STONES. 
Earibs and ſoft Stones, — reducible into an infipid Calx, 


by a moderate fire, which forms with water a tenaci- 
ous paſte, and which by ſtronger calcination loſes that 
property; — in their natural ſtate not acted upon by any ( 


Acid; — becoming ſoluble in Acids, and ſimilar to Quick- 
lime, by calcination in contact with the fuel. 


I. LAPIS SPECULARIS. 


Sprebl. FF\HE Lapis Specularis or Glacies Mariæ is a tranſ- 
# | parent concrete, commonly tound in pretty 
large maſſes, which may be eaſily ſplit into a number 
of thin plates or leaves, ſometimes ſo broad as to be 


uſed 


matter grew whitiſh, and, at every ſucceeding one, whiter and whiter, 
till at length no blueneſs remained.—— The fpirit, ſet in digeſtion 
without addition, lets fall a notable quantity of a dark brown unfuſible 
Powder, which is probably a part of the Lime that had been volatilized 
” the Acid. Mr. du Hamel obſerves, that Quick-lime is by this Acid 

moſt totally volatilized, ariſing with it in diſtillation in a liquid form. 

(y) Quick-lime in the ſmelting of ſulphureous Ores.) It is commonly 
ſuppoſed that Quick lime abſorbs Sulphur from all the metals; and 
hence ſome have preſumed that the addition of Quick lime to ſulphure- 
ous Ores would net place of calcination. This does not appear 
however to obtain. en Copper 1s blended with Sulphur and a little 
Iron, as in moſt of the rich Copper Ores, Quick-lime abſorbs and vitri- 
fies with the Iron, leaving the Sn ſulphurated as at firſt. Sulphu- 
rated Iron, that holds no Copper, melts with Lime into one unitorm 
maſs, without any feparation at all; and, when a large quantity of 
Iron is blended with _— and Copper, the effect is the ſame, Quick- 
lme — equally with all the three. Dr. Brandt obſerves, that both 
Copper and Iron Gres, thoroughly calcined, melt eaſily with 1 5. 
lime into Glaſs, probab y from the action of the calcareous Earth on 
the ſtony matter of the Ore; (ſee page 10.) for, with pure calces of 
thoſe metals, it refuſes to melt. Quick-lime is, in general, much 


more difficult of fuſion, both with earthy and ſaline bodies, than the 
calcareous Earth or Stone in its natural fate, | 
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which it may be readily diſtinguiſhed, by the tranſ- 
parency of the entire maſs as well as of the ſingle 
leaves; by its glaſſy rather than unctuous ſmoothneſs, 
and rather a vitreous brightneſs than a ſilver hue; 
by the maſs being eaſily pulverable, and eaſily calci- 
nable in the fire. 


IV. SELENITE Ss, 


TJ\HE Selenites reſembles in appearance ſome- 


27 


uſed for lanterns. Its foliaceous texture has occa- SprcvL. 
ſioned it to be often confounded with Talc (z); from — 


SELEs 


times the Lapis Specularis, and ſometimes NITEs. 
— — 


Cryſtal; but wants the leafy ſtructure of the one, 
as well as the hardneſs of the other. It is found both 
in large and in ſmall maſſes, always tranſparent, but 
not always free from cloudineſs; and ſometimes of a 
yellowiſh tinge. It eaſily calcines into Gypſum or 


Plaſter- 


(2) Confounded with Talc.) The Powder which Mr. Reaumur re- 
ceived from China, under the name of Petuntſe, as one of the ingredi- 
ents in the Chin: ſe ware, and which, from ſome flaky or ſtrawy parti- 


| cles obſerved in it, he calls Talc, appears to have been an Earth of 


this kind; ſome of our Gypſums exhibiting a like ſtrawy texture, 
whence uy are diſtinguiſhed by the name of Gypſum Striatum, He 
ſays this Chineſe Talc baked with Flints into a ſubſtance reſembling 
Porcelane, and that Talcs found in France did the ſame, a property 
Helonging to all the gypſeous Earths, but to none of the true Talcs. 
—— The other ingredient in.China-ware, called by the Chineſe Kaolin, 
is ſaid, by the ſame author, to be a ſpecies of Flint; but, from its 
forming with water a maſs tenacious enough to be made into the loaves 
in which it was brought over, it ſhould ſeem rather to be of an argilla- 
ceous kind. 

Theſe ſuſpicions are confirmed by ſome experiments of Mr. Schef- 
fer's (in the Swediſh Tranſactions bor the year 1753) upon a ſpecimen 


{ of Petuntle obtained from China. It was a littering, ſemitranſparent, 


flaky maſs, like the Lapis Specularis, of a light greeniſh grey colour, 
and remarkably heavy. It was not a&ed upon by Acids; in the fire 
it burſt and fell in pieces, and calcined into a white Powder, inter- 
2 with 2 red ferrugineous matter. Caleined, in contact with the 
uel, it emitted ſtrong ſulphureous vapours like the other Gypſa, and 
became quite white, conſiderably firm and coherent, and or) 
rent. A mixture of the powdered Stone with tobaeco-pipe Clay yielded 
A Porcelane not fylly FA white as the Chineſe : This imperfection he 
attributes to the Clay, which, when burnt hard, is never of ſuch 
whiteneſs as the leſs burnt tobagco-pipes. 


821 - Plaſter-of-Paris (a). A portion of ſelenetic matter is 
"KITES, contained in ſundry waters, as thoſe of Pyrmont, and 
Co ſeveral of the mineral waters of France, as appears 
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EARTHS and STONES. 


from the analyſes of them related in the memoirs of 
the French academy. 


II. BOLOGNIAN STONE. 


HIS Stone has become remarkable from its 
property of affording a Phoſphorus by calci- 
nation, firſt diſcovered -by a ſhoemaker, Vincenzo 
Caſciarolo (b). The Stone is found in the hill called 
| Monte 
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(a) Calcines into Plaſter-ſ- Paris.] The Stones, from which Plaſter- 
of- Paris is uſually prepared, are of a granulated ſtructure, and ſemi- 
tranſparent; ſometimes compact and moderately hard, ſometimes lax 
and crumbly. The calcination is performed with a heat ſomewhat be- 
low ignition; the Stone ſeems as it were to liquefy and to boil, and 
emits aqueous vapours, and at length ſubſides into a ſoft Powder, the 
mark of the calcination being completed. The Powder, made into a 
Paſte with water, becomes quickly a conſiſtent maſs, of no great hard- 
neſs, but ſonorous, and of a ſmooth ſurface ; hence its uſe as cement, 
and for taking off impreſſions. The matter expands in becoming ſolid, 
receives no increaſe, but rather a diminution, of its hardneſs, on ex- 

ſure to the air, readily imbibes water, but is not acted on by any 
Acid. The further the Earth has been calcined, the Paſte hardens the 
more ſlowly, and proves the leſs tenacious, but more durable. Kunc- 
kel gives ſeveral receipts for tinging Plaſter of a variety of colours, by 
uſing, inſtead of plain water, coloured decoctions, as of red Saunders, 
Brazil-wood, Saffron, &c. and ſays the hardneſs may be improved by 
diſſolving a little Gum, or rather Iſinglaſs, in the liquor. 

The gypſeous Earths calcined by a ſtrong fire, in immediate contact 
with the burning fuel, emit ſulphureous vapours, and become Quick- 
lime. The principle they have loſt in this operation is the vitriolic 
Acid; of which it is a diſtinguiſhing character, to form Sulphur with 
inflammable matters. The calcined Earth, combined afreſh with that 
Acid, regenerates Gypſum again; and the common Quick-limes, or 
— 4 calcareous Earths, yield with the ſame Acid the ſame com- 
pound. | 
_ (6) Bolognian Stone.] Mr. Margraf firſt obſerved that this property 
is common to the other Gypſume, when pure from metallic or other 
heterogencous admixtures ; and that the artificial Gypſums ſucceed 
equally with the natural. For preparing this Phoſporus in perfection, 
he diretts the Stone to be pulver (ſed in a glaſs-mortar, and the Powder 
made up into thin cakes with mucilage of Gum-tragacanth ;' a good 
wind- furnace being filled to about three-fourths its height with mall 
pieces of Charcoal, the cakes, thoroughly dried, are to be ſpread upon 
the unlighted pieces at the top, and the furnace filled up with more 
Charcoal: Aſter the fire has burnt out, the cakes are found on the 

ate, and may be eaſily freed from the aſhes that adhere, by blowing. 
The light of theſe maſſes is ſometimes white, ſometimes like that of a 


burning 
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Monte di Paderno, about three miles from Bologna; Boro. 
as alſo on the Piedalbino at the foot of the Alps... 
about eight miles from the ſame city. It is met with 
chiefly after heavy rains; by which the looſe earth is 
waſhed off, and the Stone left bare. It is of various 
figures and ſizes: ſome maſſes weigh no leſs than eight 
pounds; but thoſe of an ounce or two anſwer beſt 
for making the Phoſphorus. 10 
The Phoſphorus is thus prepared. Some of the Phoſpho- 
fineſt Stones are reduced into a ſubtile powder in a“ 
braſs mortar; and entire Stones, well cleaned or filed 
on the ſurface, and moiſtened with Spirit of Wine, 
are. rolled in this Powder, and the proceſs ſeveral 
times repeated, till they are all over coated with the 
Powder; after which the Stones are calcined among 
burning Charcoal in a moderate wind-furnace. When 
grown cold, they are commonly cleared from the 
powdery cruſt, and wrapt up in cotton. The prin- 
cipal cautions in the operation are, that no iron in- 
ſtruments be made uſe of in the whole proceſs; that 
the coals be not too large, duſty, or foul; and that 
che Stones be ſuffered to grow thoroughly cold before 
they are taken out of the furnace. 
This Phoſphorus, like that of Balduin, appears lu- 
minous in the dark, after being expoſed for a time to 
the ſun's light: if made in perfection, expoſure for a 
fe minutes is ſufficient : The inferior kinds require 
' ſometimes an hour or more. It proves more lumi- 
nous when expoſed in a ſhady place, than to the di- 
rect rays of the ſun : Hot ſunſhine is-apt to deſtroy 
its power. It has been diſtinguiſhed by different 


names; Phoſporus bononienſis, italicus, mineralis; lapts 
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8 lucidus or luminoſus ; ignis frigidus; ſpongia ſolis. 

— CLASS 
d 1 ; . * Fe + 8 

n, burning coal : A ſecond calcination, generally increaſes their luminous 


quality. | | 

Vitrification of gypſeous Earths.] The gypſeous Earths flow readily 
with Borax into a yellow glaſs, with Sal Mirabile into a fine greeniſh 
yellow, but do not perfectly vitrify with other Salts, unleſs the quan» 
tity of falt is large, and the fire extremely ſtrong. Mixtures of them 
with argillaceous Eartlhis vitrify without any ſaline addition, eſpecially 
if expoſed to the immediate action of the fire. They do not melt with 


any pure Earth of the other clafſes; nor do they bake or cohere in the 
fire with any but the Cryſtalline, 


DDr 


, * | j 
30 EAR THS and STONES, 


CLASS IV. ARGCILLACEOUSEAR THS 
and STONES. | 


Earths forming with water a tenacious Paſte, or ſoft 

Stones; — burning hard (c);—corroded by ftrong coction 

in the concentrated mineral Acids, but not acted on by 
moderate digeſtion. 


L:B O L-£-8. 


5 HRE E kinds of Boles are ranked among me- 
_— dicinal Earths, Armenian, red, and white. 
LL That met with in the ſhops under the name of Arme- 
1 nian 


ere 
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(c) Tenacious 8 hard.) Theſe are the properties of 
Clays, on which their utility depends as the baſis of Earthen-wares. 
When ſoftened with water they prove ſo ductile and coheſive, as to be 
formed with eaſe into any figure; and, expoſed afterwards to the fire, 
they acquire a degree of hardneſs, which becomes greater and greater 
in 4 to the vehemence and continuance of the heat. 
ure Clay, ſoftened to a due conſiſtence for being worked, not only 

coheres together, but ſticks to the bands; in drying, it contracts an 
inch or more in twelve, and hence is very liable to crack, unleſs the 
exſiccation is performed exceeding flowly ; in burning, it is ſubject to 
the ſame inconvenience, unleſs very gradually and equally heated. 
When thoroughly burnt, if it has eſcaped thoſe imperfections, it proves 
ſolid and — — 4 and ſo hard as to ſtrike fire with any Steel: Veſſels 
made of it are not penetrated by any kind of liquid, — reſiſt Salts and 
Glaſſes brought by fire into the thinneſt fuſion, excepting thoſe which 
corrode and diſſolve by degrees the Earth itſelf, as Glaſs of Lead; and 
even this penetrating Glaſs, there is ſcarce any other Earth that reſiſts 
ſo long: but, in counterbalance to theſe good qualities, they want the 
whiteneſs and ſemitranſparency required in ornamental vaſes, and can- 
not be heated or cooled, but with ſuch precautions as can rarely be 
complied with in common buſinels, without cracking or flying in 
pieces. | 

Clay, that has once been expoſed to any conſiderable heat, and af- 
terwards reduced to Powder, has no longer any degree of tenacity, 
Freſh Clay, divided by a due proportion of this Powder, proves leſs te- 
nacious than by itſelf, not ſticking to the hands, though cohering ſuf- 
— together ; it ſhrinks Jeſs in drying, is lels apt to crack, and 
leſs ſuſceptible of injury from alternations of heat *. cold, but at the 
ſame time leſs ſolid and compact. Conſiderable differences are obſerved 
in theſe reſpects, not only according to the quantity of the dividing 
matter, but according as it is in finer or coarſer powder. | 

Veſſels made with a moderate proportion of fine Powder, as half the 
weight of the Clay, are compact and ſolid, but {till very liable to crack 
from ſudden heat or cold; thole with a larger proportion, as twice or 
thrice the quantity of the Clay, are free from that imperfection, but ſo 
friable as to crumble betwixt the fingers. Nor does there appear to be 
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EARTHS and STONES, 
man is not the produce of Armenia or any of the Bots 
oriental countries, but, like the others, of different ARM. 

parts of Europe, as Bohemia, Sileſia, Saxony, Hun- 


gary, 


any medium betwixt a diſpoſition to crack and to crumble ; all the 
compounds made of Clay and fine Powders, having one or the other, or 
both imperfections. — Coarſer Powders, about. the ſize of middlin 


ſolid, and much leſs apt to crack than the mixtures with fine Powders * 
| Two parts of coarſe Powder, and one of Clay, prove moderately ſolid, 
and but little diſpoſed to crack : A mixture of three parts and one, 
though heated and cooled ſuddenly, does not crack at all, but fuffers 
very fluid ſubſtances to tranſude z olidity, and reſiſtance to quick viciſ+ 
ſitudes of cold and heat, ſeeming here alſo to be incompatible. — 
Different earthy matters, employed for dividing Clay, agree nearly 
in theſe general mechanical effects; but they differ conſiderably in other 
reſpects, according to the chemical qualities of the particular Earth, 
(1.) Pure Clay, mixed with pure Clay that has been burnt, is no other 
WE than one ſimple Earth, and is neither to be melted, or ſoftened, or 
= made in any degree tranſparent, by the moſt intenſe fires. (2) Mix- 
= tures of Clay with gypſeous Earths burn whiter than Clay alone: In 
RE cc: tain proportions, as two parts of Clay to three of Gypſum, they be- 
come, in a moderate fire, ſemitranſparent ; and, in a ſtrong one, they 
melt. (3.) Calcareous Earths, in ſmall proportion, bake tolerably com- 
pact and white, and, added to other compoſitions, ſeem to improve 
their compactneſs. If the quantity of the calcareous Earth near] 
equals that of the Clay, the mixture melts into a yellow Glaſs ; if it 
conhderably exceeds, the product acquires the qualities of Quick-lime. 
(4.) Veſſels made from Clay and Sand, in whatever proportions do not 
melt in the ſtrongeſt fire, but they ſometimes bend or ſoften, ſo as to 


the Sand: If gypſeous or calcareous Earths are urged in ſuch a crucible 
with a vehement heat, the veſſel and its contents run all into one maſs. 
In moderate fires tkeſe veſſels prove tolerably compact, and retain moſt 
kinds of Salts in fuſion ; but they are liable to crack, eſpecially when 
large, and do not long ſuſtain melted metals, being apt to be burit by 
their weight: Such are the Heſſian crucibles. 685 F lint forms whiter 
compounds than Sand, and hence is made uſe of as the dividing ingre- 
dient in the common white wares. (6.) Talc yields very compact 
males, which freely ſtrike fire with Steel, and never melt or ſoften, 
e.) Mixtures of Clay and Black-lead (which ſeems a ſpecies of Talc) 
ae not liable to crack from alternations of heat and cold, but ex- 
9 tremely porous: Hence Black- lead crucibles anſwer excellently for the 
melting of metals, and ſtand ſeveral repeated fuſions; whilſt Salts, 
flowing thin, tranſude through them, almoſt as water through a ſieve: 
Sulphureous bodies, as Antimony, corrode them. Theſe mixtures, 


nen only moderately burnt, prove ſo ſoft as to be cut with. a knife; 


a property for ſome purpoſes very valuable: Thus a door, &c. may be 
cut in a Black-lead pot, fo as to make it a commodious portable fur- 
nare, 

; Pure Clay, ſoftened with water and incruſtated on earthen veſſels 
WE that have been burnt, does not adhere to them, or ſcales off again, 
upon expoſure to the fire; applied to unburnt veſſels, it adheres and 
= corporates. Divided Clay unites with them in both Rates, Vitreous 
matters, 


Sand, form, with an equal weight of Clay, compounds ſuffciently - 


yield to the tongs : Glaſſes, in thin fuſion, penetrate them, by diſſolving 
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gary, Tranſylvania, France, Norway, c. The French 1 


employ chiefly the Bole of Blois. We need not be 


— ſohcitous about the particular place where any of the 


Deſcripti- 
on. 


Boles have been dug, provided they are pure and of 


a good quality. 

I. Bole Armenic is of a pale colour, between red 
and yellow, ſmooth and ſlippery to the touch, ſome- 
what gloſſy, pure from Sand or any perceptible 
gritty matter. It readily crumbles betwixt the fin- 
gers, and adheres to the tongue. Softened with wa- 
ter, it forms a ſmooth Paſte : diluted with a larger 

quantity 


matters, melt ed in veſſels of pune Clay, adhere ſo firmly as not to be 
ſeparated ; from veſſels of divided Clay they may be knocked off by a 
hammer. | 
The ſaline ſubſtances, which promote the fuſion of Clay, (beſides 
the common fluxes of all the Earths, Alcali, and 1 are chiefly 
Arſenic fixed by Nitre, and the fuſible Salt of Urine ; both which have 
little effect on the other Earths, though mixed with them in a large 
roportion. Nitre, which readily brings the cryſtalline Earths into 
Faſon, and Sal Mirabile and Sandiver, powerful fluxes for the calcare- 
ous, do not perfectly vitrify with Clay. Burnt Clay does not differ in 
theſe reſpects from ſuch as 2 not been burnt, nor in that ſingular pro- 
perty of vitrifying with gypſeous or calcareous Ea ths, without any 
faline or metallic addition; the utmoſt vehemence of fire ſeeming to 
deſtroy only its ductility, or that power by which it coheres when pul- 
veriſed and moiſtened with water. It is ſaid that Clay, added in the 
compoſition of common Glaſs, makes it tougher, and leſs apt to crack, 
The experiments, from which the foregoing general reſults are 
drawn, were made with the tougher kind of tobacco-pipe Clay, which 
appears to be one of the 2 of the Earths of this clats. There is a 
reat variety of Clays, differing in the degree of tenacity of the Clay 
itfelf, as well as in the admixture of heterogeneous matters. The 
ſteatitic Earths or Stones (ſee the following note) are no other than 
Clays indurated, or deprived of their miſcibility with water: There are 
Clays of all the intermediate degrees of toughneſs, from theſe to the 
viſcid Pipe-clay. The Sturbridge Clay appears nearly a medium be- 
twixt theſe two extremes: Hence it is made into pots for ſuſtaining the 
glaſs-houſe fires, without any addition to divide it, and cannot be 
worked, when mixed with ſuch large proportions cf untenacious Pow- 
ders, as the more viſcid Clays require. The loams, or brick Earths, 
are mixtures of Clay and Sand ; the colourcd Clays and loams partici- 
= of Tron; hence many of theſe melt in a ſtrong fire without any ad- 
ition; both Clay itſelf, and mixtures of it with cryſtalline Earths, 
being brought into fuſion by ferrugincous calecs, though the fuſible 
mixtures of Clay and calcareous Eurths are, by the ſame ingredient, 
prevented from melting. The bricks made from ſome loams,, parti- 
cularly the Windlor, are, when mode;ately burnt, remarkably free, 
ſo as to be eaſily rubbed ſmooth, cut, ſawed, grooved, Ec. Hence 
ther ule in building furnaces, Cc. They bear a conſiderably ftrong 
fire, but in a vehement one I have often melted them. 
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quantity of water, it remains for a conſiderable time Bore - 
{uſpended. "_ Arm. 

This Earth contains, beſides the purely argilla- Cv? 
ceous, a ſmall portion of one of a different claſs, which by Acids: 
is extracted from it by Acids. In each of the follow- &c. 
ing experiments were | employed fixty grains of the 
Bole. (1.) Spirit of vitriol diſſolved eight grains: 

The ſolution was clear; the died reſiduum grey, 
(2.) Spirit of Nitre diſſolved five grains: The ſolu- 
tion appeared lightly yellowiſh ; the reſiduum yel 
lowiſh grey. (3:) Spirit of Salt, ſeven grains: The 
ſolution not green as Ertmuller relates, but of a gold 
yellow; the reſiduum of a pale ſulphur yellow. (4.) 
Diſtilled Vinegar diſſolved but two grains: The ſo- 
tution was clear, but raſted bitteriſh, whilſt thoſe 
made in the mineral acids were ſweetiſh : The reſi- 
duum unchanged. (g.) Rheniſh Wine had the ſame 
effect as diſtilled Vinegar, except that the liquor 
proved in taſte leſs bitter. (6.) Freſh citron juice 
diſſolved five grains: The liquor was clear, thickiſh, 
and had a kind of vitriolic taſte : The reſiduum un- 
changed. (7.) Alcaline Lixivia, diſſolved nothing; 
but the Bole was found to have abſorbed a part of 
the Alcali, appearing when dried of a darker colour, 
and weighing fifteen grains, or one fourth, more than 
at firſt. (8.) Spirit of Sal Ammoniac on the other 
hand diſſolved two grains of the Bole: The reſiduum 
unchanged. (9.) Lime-water had no effect. (10.) 
Rectified Spirit of wine took up four grains, without 
occaſioning any further alteration. 9g A 

Four ounces of Bole Armenic, diſtilled in a glaſs- Examined 
retort in an open fire, yielded three drachms of a faline =: 
phlegm, which ſmelt a little urinous, and changed 
Syrup of Violets green. In the neck of the retort 
was found a little powdery ſaline matter, which had 
an ammoniacal taſte, but it was in too ſmall quantity 
to be collected or further examined. Mood! 

Bole Armenic, like moſt other coloured Earths, Contains 
contains a portion of ferrugineous matter, to which Lon. 
its colour is owing, and which may be ſeparatod by 
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Anu. or other inflammable matters. It is likewiſe impreg- 


and vitri- with Nitre or Sea-ſalt, it extricates the Acids of thoſe 
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Bor the magnet after the Bole has been calcined with Oil 
G— nated with. vitriolic Acid: And hence, when mixed 8 


en Salts in the fire: It was probably by the Acid of the 
Bole, that the Alcaline Salt, in Exp. 7. was abſorbed i 


ri 

and detained. a | I 
Medicinal This Earth is employed medicinally as a ſtyptic, WM 
uſe, both internally and externally ; a virtue which ſcems t 


to proceed from its ferrugineous impregnation : Io 
the antipeſtilential and alexipharmac qualities, for 
which it has long been celebrated, it has no pretence : 
And the foregoing experiments ſufficiently .evince, 
that the abſorbent ones, which ſome aſcribe to it, have 
no juſt foundation. It is prepared or purified by. 
' waſhing over with water; the pure Bole remaining 
ſuſpended for a conſiderable time, ſo as to be poured off 
with the liquor, whillt the ſandy or other groſſer matter, 
remains behind; after the Bole has ſettled from the 
water, it is moderately dried, formed into rolls or 
cakes, and afterwards further exſiccated for uſe,, 
Some have condemned this method of purification, as, 
depriving the Bole of a certain central Salt, but this 
Earth contains nothing that water is capable of ex- 
ef Bole Armenic, treated with water, re- 
mained undiminiſhed in weight, and neither the Bole 
or the water received any ſenſible alteration. 
II. The common red Bole is coarſer than the Ar- 
Bots. menian, and participates more largely of Iron; hence 
it is never given internally, unleſs to cattle. I exa- 
examin:d mined it in the ſame manner as the Armenian, em- 
by Acids, Fenn with each menſtruum, ſixty grains of the 
the 
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arth, ,(1.) Spirit of Vitriol diſſolved five grains; 
Solution taſted like Vitriol of Iron; its colour 

was white, that of the remaining Bole browniſh grey. 

(2.) Spirit of Nitre diſſolved. ſeven grains; the ſolu- 

tion was yellowiſh, and of a vitriolic taſte, the reſi- 

- -. duum yellowiſh brown. (g.) Spirit of Salt diſſolved 
ſix grains; the liquor deep yellow, and of a vitriolic 
"IS taſte the refiduum yellowiſh white. (4.) Diſtilled, 
Vinegar took up but three grains; the liquor 3 
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and ſweetiſh; the reſiduum rather darker coloured 
than the Bole was at firſt. (4.) Citron juice ex- 
tracted five grains, and left the Bole ſomewhat 
paler ; the liquor had an earthy kind of taſte. (6.) 
Rheniſh Wine diſſolved no more than one grain; the 
remaining Bole unchanged. (7.) A ſtrong fixt alca- 
line Lixivium received no tincture from the Bole, but 
was in part abſorbed by it, the dried matter weighing 
tu elve grains more than the Earth employed; its 
colour was ſomewhat darker. (8.) Spirit of Sal Am- 
moniac diſſolved two grains; the liquor was clear; 
the remaining Bole ſomewhat darker. (g.) Lime- 
Vater diſſolved three grains. (10) Reœctified Spirit of 
Wine two grains. (11.) Common water had not the 
Leaſt effect. 


vielded two drachms and a half of urinous phlegm ; 
the remaining Bole preſerving its original colour. On 
previouſly digeſting the Bole with a ſaturated alcaline 
Lixivium, ſomewhat more of the urinous matter was 
produced, and the diſtilled liquor had a volatile ſmell ; 
In experiment which may deſcrve further conſider- 
ein. 0 nnen 
IT 111. The white Bole is brought to us ready waſhed, 
nnd formed into large rolls or cylindric glebes, not of 
a chalky whiteneſs, but rather of an-aſh colour. For- 
a, at preſent it is ſupplied chiefly from Norway, the 
land of Bornholm, or places nearer home. It dif- 
ers from the two preceeding, in containing no ma- 
iteſt irony matter, and conſequently in wanting their 
ctringency. It has been recommended as an ab- 
rbent, but experiments made upon it with Acids 
ew that it little deſerves that cliaracter, any more 


©) warming them a little over the fire, and rubbin 
em with powdered white Bole. | 
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erly it came only from Tuſcany on the iſland El- 
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Four ounces of red Bole, diſtilled in an open fire, By diſtil- 
Alon. 


WurrT?e 
BoLE. 
— 


3 han the other Boles. Some have a method of reco- Pearls 
ering the luſtre of Pearls, eſpecially the Scotch ones, end. 


Out of ſixty grains of this kind of Bole, (1.) white 


b Spirit of Vitriol diſſolved four grains: The ſolution Bole exa- 
; F; D 2 was mined 4 
| | Acids, &c. 


. — 


— reliduum grey. (2.) Spirit of Nitre diſſolved {i 


Tairori FFAHIS Earth, brought perhaps at Grit from 


Natural 
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| The belt ſort is ſoft, and eaſily rubbed, yet compar 4 
| and 


(6.) Rheniſh Wine took up nothing, but ſomewhat i 
darkened the colour. (J.) Fixed Alcali was in part 
retained, as by the other Boles; increaſing the 
weight ten grains, or one ſixth. (8.) Spirit of Sal i 
Ammoniac diſſolved three grains; the liquor ap- 
peared tinged a little; the Bole ſomewhat darker. A 
(9.) Lime-water diſſolved two grains; the liquor 
clear, the Bole unchanged. (10.) Rectified Spirit of 
Wine diſſolved four grains, and left the Bole un- 
altered. (11.) Pure diſtilled water took up three 8 
grains; but the part diſſolved gradually fell down 
again, not in the form of powder, but what 1s, pretty Co 
ren in flakes reſembling a kind of mouldi- 

Four ounces of white Bole yielded in diſtillation 
only one drachm and a half of a yellowiſh phlegmatic 
liquor, which ſmelt ſomewhat empyreumatic, and 
changed Syrup of Violets green: The Caput Mor- 
tuum was grey. 9 
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Il FRIEP OLE 


Tripoli in Barbary, is now found in ſeveral 
parts of Europe; in the iſland of Corſica, Iſchia, at 

Bayonne, in Spain, in ſeveral hills in France, par- 
ticularly at Poligny near Rennes in Britanny, where 
it lies in Strata about a foot thick. It is always of 
a yellowiſh colour, commonly about the ſhade called 
an Iſabella yellow, ſometimes paler, ſometimes deeper, 
or Variegated with darker ſtreaks inclining to,reddiſh. 
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and not very powdery, free from Sand or Gritt, of Tx Or! 
no taſte or ſmell, and not very heavy. It burns 
hard like the common potter's Earth, from which it Chewical 
Adiffers little otherwiſe in quality, than in being more 
I aificultly vitreſcible. Its principal uſe is for the 
XE poliſhing of metalline utenſils, optic glaſſes, Sc. 
Some have employed it in the diſtillation of acid 
spirits, but very unfrugally ; common Eoams and 
Brick earths being fitter for that purpoſe, as well as 
cheaper. Stahl made uſe of it in an ointment 
XX for the itch, which 1 N for him here, and 
XX which was compoſed of an Amalgam, ground firſt 
Voith as much Tripoli as rendered it pulverable, 
and then mixed with the camphorated white Oint- 
_—_— | 
vo ounces of powdered Tripoli, diſtilled in a 
& glaſs retort in an open fire, yielded at laſt two ſcruples 
of a weak Spirit of Salt; and in the neck of the 
retort was found a little blackiſh Sal Ammoniac. The 
reſiduum weighed four ſcruples leſs than at firſt. 
. Mixed with Nitre, it extricated the Acid of that 
alt, and gave over its own marine Acid; the diſtilled 
liquor proving an Aqua Regia, and diſſolving Gold. 
Out of ſixty grains of Tripoli, Oil of Vitriol dif- 
ſolved only one grain; Spirit of Vitriol, two; Spirit 
of Salt, three; Spirit of Nitre, five; and Aqua 
Regis, eleven. The ſolutions in the vitriolic and 
warine Acids were colourleſs : That in the nitrous, 
eellowiſn; and that made with Aqua Regis, of a 
Lceper yellow, the Earth remaining white. Diſtilled 
1 inegar, and fixt and volatile Alcalies, had no 
WO fect : but the Cauſtic fixt Alcali diſſolved ſeven 
rains. 7 
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III. LAPIS NEPHRITICUS. (d.) 
HE Lapis Nephriticus 1s a ſoft, brittle, opake 
Stone, not ſuſceptible of a good poliſh, ſmooth, 
and, as it were, unctuous to the touch, variegated 
with different colours, among which green is the 
principal. It is found in New and Old Spain, in 
Swiſſerland, Bohemia, and Saxony. From its ima- 
ginary medical virtues againſt nephritic diſorders, it 
has been ranked among the precious Stones; but in 
dA) Lapis 1 mere. The Lapis Nephriticus is a ſpecies of the 
indurated Clays called from their unctuoſity, Steatitæ: With thele it 
agrees, not only in its obvious properties, but likewiſe in its burning 
hard, the grand character of argillaceous Earths. Its green colour ſeems 
to proceed from copper : Pott relates, that on fuſion with an equal 
uantity of Borax, it yielded a beautiful red maſs, reſembling an agate, 
ith a grain of Capper at the bottom. It is conſiderably the hardeſt 
of®the ſubſtances of this claſs, | | 
The Steatites, or Sope-rock, is ſaid to he plentiful in ſome parts of 


England, particularly in Ccrnwall. It is in general ſo ſoft as to be 


eaſily cut with a knife, and turned in a lathe. Among the Griſons in 
Swiſſerland, it is turned into pots for culinary uſes, by a pointed tool 
moved. round by a mill; whence the ſtone is called Lapis Ollaris. It 
is ſaid that a great number of theſe veſſels are cut out of one mals, 
with fuch niccty, that they all fit exactly into one another again, 
and appear but one; that they are, very durable; and that when crack- 
e1, they are joined hy an Iron wire. The author above-mentioned 
obſerves, that childrens Marbles, and the China figures, are made of 
Steatitæ: and ſuſpects, that the heads, ſtatues, and other monuments 
of ancient artiſts, whoſe elegance, hardneſs, and durability are the 
admiration of ours, were cut from ſome of the ſoft ſteatitic Earths, 
which, after having freely yielded to the too!, and received the form, 
acquired from fire * hardneſs of Stones, and were finally embelliſhed 
with the poliſh which they ſtill retain. Thus much is certain, that the 
Stentite burn to a great deg ee of hardneſs, ſo as to ſtrike fire in abundance 
with Stcel, and bear a ſine poliſh; and that the ancients were well ac- 
quainted with theſe Stones and their properties. Theophi aſtus expreſs'y 
mentions a Stone found at Siphre, fo loft as to he uſed by the ſeulptor 
ang turner, and K. into veſſels for the table, and which, when heated 
aud impregnated with Oil, became very black and ſolid. 

The greyith and pale greeniſh Steatitz commonly burn white in an 
open fire, but in cloſe veſſels yellow: the yello v forts burn red, as 
participating of Iron, which, on digeſtion in Aqua Regis, is extracted, 
and tinges the menftruum yellow. Thoſe which are naturally puie 
from Ir», or have been purified from it by Aqua Regia, melt with 
twice their weight of fixt Arſenic into a fine yellow Glaſs ; and with 
equal their weight of Borax, into a greeniih one, not ill reſembling 
the Beryl, With Clay they form a compound extremely bard, and ot 
great whiteneſy. Theſe experiments were made by Mr. Pott on the 
Steatites of Bareuth in Franconia, there called Schmeerflein, Speckſiein, 
Meelbatz ; and by me, with the ſame ſugceſe, on th e maſſes met with in 
the ſhops under the name of French Chalk, to called perhaps from their 
drawing white lines on cloth. 
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all its ſenſible pie it is very far removed from Nepari-: 
thoſe of that « It is ſurprizing that Hernandez, ricus. 


De Boot, and — ſhould have referred it even to 


the Jaſpers, the Agates, or the Marbles; from all 
which it is extremely and obviouſly different : though. 
it has the green ſpecks of the Jaſpers, it never has 
their red ones: it wants the hardneſs and compact- 
neſs of thoſe Stones; and they, the unctuoſity or 
ſopineſs of the Nephritic. Profeſſor Nebel, in 1733, 
publiſhed a diſſertation on a new nephritic Stone: 
but this, from his own account of it, and the ſpe- 
cimen ſent me, appears to be an entirely different one; 
not having the _ colour, the ſpecks, the ſopineſs, 
nor any ot the characters of the Lapis Nephriticus. 

On. examining the nephritic Stone by Menſtrua, p,amined 
nothing very remarkable was obſerved; except that by - a 
a part of it was extracted by all Acids, and by ſome 
very conſiderable one. Out of ſixty grains, diftiled; 
Vinegar diſſolved three; Oil of Vitriol, ſeven; Spirit: 
of Vitriol, fourteen Spirit of Nitre, ſixteen; Aqua 
Regia, eighteen; and Spirit of Salt, twenty. The 
Spirit of Salt acquired a. greeniſh. yellow Tincture, 
Aqua Regia a Gold yellow; Oil of Vitriol a dark 
browniſh; : the other Acids remained colourleſs. Both 
the marine Acid and Aqua Regia left the undifſolved; 
Earth whitiſh, the nitrous Acid greyiſn, the diluted 
vitriolic Acid browniſh yellow, the concentrated light 
reddiſh brown; the acetous, unchanged. 77 

An ounce of powdered Lapis Nephritiom, diſtiledn, diftil- 
in a retort in an open fire, yielded about a drachmg2von- 
and a half of phlegm, which had a penetrating em- 
pyreumatic mall and made no change in the colour 
of Syrup. of Violets. On diſtilling four ounces,” I 
had an appearance of an actual empyreumatic Ollzt 
with a ſaline matter, which was found to be Sal Amj- 
moniac ; for it efferveſced with Oil of Vitriol, and 
emitted fumes reſembling thoſe of Spirit of Salt, 
and with fixt Alcali it yielded urinous — The. 
matter remaining in the retort was of a reddiſh 
brown colour. 6 
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Nrrkni. An ounce of the powdered Stone, mixed with an 
ricus. equal quantity of fixed alcaline Salt, and urged with 
- 2 flrong fire, did not melt; but formed a quite 


Tarc. 


Natural 
Hiſtory. 


principal mart for it. 


porous ' maſs, in colour inclining to reddiſh grey, 
and weighing two drachms leſs than the mixture did 


CLASS v. Tarxy EARTHs ond 


S TONES. 
Earths, or ſoft ſtony concretes ;,— not, allied on by am 


L VENICE TALC. 


KL ZENICE Tale is a foft ſmooth concrete, unc- 
ftuous or fopy to the touch, of a whitiſh or 
pale I colour, with a Silver-like luſtre, gene- 
rally found in ſmall pieces. It may be ſplit into 
numerous fine plates or leaves; whieh, ſingly, prove 
ſomewhat flexible and elaſtic, and perfectly pellucid, 
though the entire maſs is commonly opake, or at 
moſt only ſemi-tranſparent. The ſmalleſt pieces are to 
be preferred: the larger, however white and apparently 
pure on the outſide, being apt to have ſpecks or 
veins of heterogeneous matter in the internal part. 
This mineral has received the epithet Venetian, not 
from its being originally the product of Venice, but 
probably from that * having formerly been a 
hough it may perhaps be 
met with in ſome parts of the Venetian dominions, 
it is more common in other countries; in Muſcovy, 
England, Norway, Hungary, Bohemia, Spain, and 
the Zaſtern nations ö 


hoo an | 2 0 gener ſuppoſed to be entirely unſub- 


duable 


But Mr. Boyle relates, that having 
kept ſome Venice Fate for a length of time in a 
glaſs-houſe furnace, it loſt of its volume, its com- 
pactneſs, and its luſtre, and became more- brittle, 
though it ſtil] retained the appearance which it had 
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: at firſt. I have myſelf alſo obſerved a like effect, Taxe. 
3 the Talc, by ſtrong calcination; having loſt its luſtre 
and unctuoſity, though the diminution in weight 
was only one drachm ſix ounces: ſome white 
vapours aroſe in the calcination, reſembling thoſe of 
the Acid of Sea-Salt, but no ſpirit could be collected 
on repeating the operation in a retort z' the Tale 
here Joft nothing of its wei ght, but had eontracted 
. bisckim hue. Nforbefh, in his epitde to Langelot, 
on the tranſmutation of "metals, declares, that he 
has ſeen Talc, in the ſpace of half an hour, and by 
| a ſmall fire, calcined mto-a ſpongy maſs, friable be- 
twixt the fingers i into a ſubtile Powder, Charas has 
already queſtioned this experiment, and we may be cer- 
tain it was not performed oh any true Talc: probably 
j the Lapis S pecularis, or Selenites, were miſtaken 
8 for Tale; a Tahpicion which is countenanced by the 
authors own. words: he ſays the mineral was de- 
] prived of its Morgen cole; 2 colour whick thoſe 
5 Stones f ently have, but Venice Tale has not. 
Though Talc however in great meaſure reſiſts the 
? action of culinary fire, I kave found iv incapable of 
> 
i 


reſiſting the concentrated folar heat: a piece of the 
true Venice Tale, expoſed to the focus of Tſchirn- 
haus's large burning len, preſently melted inte an 
uncranſparent vitrious mals. * 

t L have examined Talc with. all the mineral Acids, Examined 

4 and with alcaline Lixivia, which. ſome: report * 

L a greater acion on it; but without finding that 

J either of them had any action at all; the Talc re- 

f maining undiminiſhed. in weight, and neither the 

1 Tale or the liquors, ſuffering any ſenſible alte- 

} ration. I have calcined. it alſo with Sulphur, and with fiuxes 
common Salt, with Nitre, with Sal Ammoniac z, 

= without, any other effect than a little change in its 

3 colour. On trying to melt it with: twice its ke - 

a of Borax, the *alc fell to the bottom, as "ſoon 2 

K Borax came into fuſion. Alcaline Salts, and Cauſtic 

q Alcalies, taken in four times the weight of the Talc, 
ſucceeded no better; this refractory Earth refyling 
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Tac. to unite with them: the Salts being afterwards de- 
—＋◻＋YGoaquiated in the air, the addition of Acids occaſioned { 
no precipitation, which they muſt have done if the p 
Alcalies had taken up in fuſion any part of the fl 
Talc (e). Reize l -A Sci | 
Uſes. \. Talc is employed, in thoſe places where it is found 
in any conſiderable quantity, in compoſitions for 
earthen veſſels; and by ſome for teſts and cupels. 
From its ſmoothneſs, unctuoſity, and brightneſs, it 
has been greatly celebrated as a coſmetic; and the 
chemiſts have ſubmitted it to a variety of operations, 
for procuring from it Oils, Salts, Tinctures, Magi- 
ſteries, Sc. for that intention. But all their labours 
have been in vain; and all the prepatations ſold 
under the name of Talc have either contained nothing 
of that mineral, or only a fine powder of it. Oleum 
Tartari per deliquium, Vinegar. of Litharge, Solu- 
tion of Sugar, Oil of Almonds, or Oil of Ben with 
Sugar of Lead, have been put off under the ſpecious. , 
name of Oils of Talc. Otto Tachenius-pretended 
the Terra foliata Tartari to be an artificial Talc; and 
accordingly vended, for Oil of Talc, a Solution of 
that Salt. Dr. Behms Ointment of Talc, which had 
2 large run in Venice, I found to be no other than 
Pomatum mixed with a little powdered Talea. 
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The 


(e) Pitreſcibility Talc.] The author ſeems to have failed in theſe 
experiments from uſing too large a proportion of the Salts, and too 
weak a heat, Venice Talc, with half its weight of alcaline Salt, 
may, in a ſtrong fire, be brought into perfect fuſion, though not to 

erfe@ tranſparency : with equal its weight, or leſs, of Borax, it runs 
into a beautiful, pellucid, ' greeniſh yellow Glaſs. Tale does not melt 
with any other Eacth, nor eyerr-bake or cohere with any but the 
argillaceous : Mixtures of it with them all are nevertheleſs brought 
into fuſion by a remarkably leſs quantity of faline' matter than the 
ingredients ſeparately would require. Thus equal parts of Talc and, 
Chalk, with only one fourth their weight of Borax, melt, in no very, 
vehement fire, into a fine tranſparent, greeniſh Glafs, of conſiderable 
ardneſs, and great luſtre, On ſubitituting gypſeous Earths, as the 
,apis Specularis, to Chalk, the fuſion was as eaſy, and the Glaſs as 
beautiful; in colour not green, but yellow, like the Topaz. © Talc, with 
half its weight of Sand, and a quantity of Nitre equal to both, yield- 
ed alſo a tranſparent Topaz- yellow Glaſs. Several further experiments 
on Talc may be ſeen in a Memoir by Mr Pott (Mem. de Acad. de 
Rerlin,.1745,) from which I have here inſerted only thoſe which 
I repeated myſelf, and which were all found fully to ſucceed, 
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The pulverization of this mineral is attended with TALc. | 
ſome difficulty. The more brittle pieces may be 8 
pulverized pretty eaſily; but the very tough and tion. 
flexible ſcarce at all; nor is heating the mortar 
and peſtle red hot, which ſome recommend, of any 
advantage. The moſt commodious method of re- 
ducing it into fine Powder is, by cautiouſly filing 
ce gracing it with a H 1" L178 


II. S O. AR TAL c. 


ESI DEs the white and greeniſh Talcs treated Sor AR 
of in the foregoing article, there are yellow, TALc. 
red, and black foliaceous concretes diſtinguiſhed by. 
the ſame name; but theſe are in general rather of 
the gypſeous than talky kind. Thus the black 

Talc, mentioned by Hoffmann, which laid on burn- 

ing coals falls into leaves, and acquires a golden 

colour, ſeems to be a ſpecies of Lapis Specularis. 

Thoſe of a yellow colour have been called ſolar 

Talcs, and imagined to be impregnated with a ſul- 

phur of Gold; which ſome of the chemiſts have 
pretended to extract by Spirit of Salt or Aqua Re- 

gis. But the yellow tincture which theſe minerals 
communicate, and the red ſublimate which ariſes on 
diſtilling the ſolutions, proceeds entirely from a fer- 
rugineous matter, common to theſe with other co- 

loured Earths. n 


III. AMIANT Hus. 


MIANTHUS and Aſbeſtus are ſtony con- AuiAx- 
cretes of the talky kind, though differing from Tavs. 
alc in their external appearance. They are not —v— 
near ſo bright, or ſo ſmooth and unctuous; and are 

compoſed not oPeaves or plates, but of long fila- 
ments like flax; whence they have been called 

Earth-flax, Linum Aſbeſtinum. They have been ſpun 

| | into 
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and indeſtructible in the fire (). 


EAR T HS and STO NES. 


Amian- into Cloth, and formed into Paper, incombuſtible 


won dc . rue | 
HE Pumice is a light very. ſpongy Stone, 


rough to the touch, and eaſily rubbed into 
Powder. The beſt ſort is of a white or greyiſh 


colour: ſome have a yellowiſh, browniſh, or blackiſh 


tinge. Boccone mentions a red Pumice from Radico- 


about Volcanos, and appears to owe the form in 


fani, but probably miſtook ſome other Stone for 
this. I have myſelf ſeen there abundance of reddiſh 
Stones, but no Pumice. The Pumice is found only 


- which we meer with it, to ſtrong caleination by the 


fubterrancons: heat. It is thrown out from the Vol- 
cano, along with the fire and lava, in pieces of 
various figures and magnitudes, ſometimes pure, and 
ſometimes inter mixed with the other matter. Sometimes 
it is taken up in the adjacent ſeas, and hence has been 
erroneouſſy ſuppoſed by ſome to be a game gon 
duction; to be petrified ſponge, or the froth of the 
fea coagulated and indurated with Sand or other 

| 10 ſubſtances. 


Of) Iurumbuſtible Puper and Cloth. There are ſome ſorts” of Afbeſ- 
tos whoſe filmments are rigid and brittle 5 others more flexible. The 
firſt are not at all tu be ſpun or formed into Cloth, and. the latter very 
diffleultly. This Aanufnktue appears to have been known among the 
ancierits, who according to Pliny wrapt' the corpſe of tlie dead' in 
aſbeſtine clothes to preſerve their aſhes ſeparate from thoſe of the 
funeral pile; an uſe to which they are gill ſaid to he applied among 
the princes of Tartary. The method of preparation, as deſcribed by 
Ciampini in the Philoſophical Trauſactions, No. 273, is as follows. 
The Stone is laid to ſoak in warm water, then opened and divided by 
the hands, that the earthy matter may be waſhed out. This Earth is 
white like Chalk, and renders the water thick. and milky. The 
ablution/heing ſeveral. times repeated, the flax-like filaments are col- 
lected and dried: they are moſt commodiouſly ſpun with an addition 
of Flad Two or three filaments of the Abbe tos are eahly twiſted 
along with the Flaten- thread, if the pperator's fingers are Kept oiled. 


. The Cloth I. 5 when, woven is beſt preſerved by Oil from breaking 
On 


or waſting. expoſure to the fire, the Flax and Oil burn out, and 
the' Cloth comes out pure and white. Probably from the diſſpation 
of- ſome extraneous matter of this! kind! proceedell the diminutloꝶ of 


* which an aſbeſtine napkin, ſuffered in the fire, in an experiment 
mM? 


before the Royal Society; for pure Albeſtos loſes nothing. — The 
ſho! ter filaments, which ſeparate in waſhing the Stone, may be made 
into Paper in the common manner. — * 
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ſubſtances. The whiteſt Pumices come from Etna and Puuicx. 
Veluvius. Hecla in Iceland affords more impure ſorts, . 

Pumice Stone is ſaid by Ettmuller to be an alca- Examined 
line abſorbent. A part of it is indeed diſſolved or) A 
extracted by Acids: out of thirty grains of the 

wdered Stone, Oil of Vitriol diſſolved ſix grains, 
Spirit of Vitriol ten, Spirit of Nitre nine, Spirit of 
Salt and Aqua Regis each eleven, and diſtilled Vine- 
negar ten : But all the liquors retained their acidity 
as ſtrong as if they had taken up nothing from, the 
pumice; nor did they raiſe with it any efferveſcencę. 
It is ated on more powerfully by Alcalies themſelves 
than by Acids. Fixed alcaline Lixivia diſſolved fif- 
teen grains out of thirty; and volatile Spirits twelve 

Fe. | | i Ft: 
The Solutions in Acids are all colourleſs ;, except 
that made with the vitriolic, which inclines to yellow. 
The author above-mentioned: relates, that diſtilled 
Vinegar extracts from Pumice a greeniſh tincture ; 
and hence ſuſpects that this Stone is impregnated 

with Copper. I have never obſerved the ſlighteſt 
| green tincture, but from ſuch as had been pulverized 
in a braſs mortar. | Ronen 

Sixteen ounces of Pumice, diftilled in a retort, By diſtil- 
yielded an acid liquor, and a vifible-empyreumatic don. 
Oil, of an extremely ſtrong ſmell, amounting both 
together to half an ounce and one ſcruple. In the 
neck of the retort was found about a ſcruple of true 
Sal Ammoniac, of a browniſh-grey colour. The 
reſiduum appeared of a blackiſh grey, and weighed 
about fifteen ounces. Half an ounce, calcined in a 
crucible, in an open fire, loft a ſcruple, or one 
twelfth. | f , by 

The principal uſe of Pumice is in mechanic Vs. 
buſineſſes, ' for ſcouring, cleaning, and poliſhing 
metals, leather, Sc. It is ſometimes alſo employed 
in dentifrices. The pumice Powder with which Gold 
has been poliſhed, as retaining ſome particles of that 
metal, is ſaid by the author of Sol fine veſte to afford 
a ruby Glaſs. 
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METALLIC BODIES. 
Marais M METALLIC Bodies are divided into Metals, 
Diſtin- or thoſe which are capable of being worked 
guiſhing and conſiderably extended under the ham- 


chai —_ mer; and Semi- metals, or thoſe which want that va- 
2 luable quality. There are other characters alſo, no 
metals; Jeſs diſcriminitive of the two claſſes: Metals appear 
when broke of an uniform, or a fibrous, or a gra- 
nulated texture; whilſt the broken ſurfaces of Semi- 
metals (the fluid one, Quick-ſilver, excluded) are 
compoſed of large angular plates or flakes : Metals, 
expoſed to the moſt intenſe degree of culinary fire, 
if the air is perfectly ſhut out, remain fixed and un- 
altered at the bottom of the veſſel; whilſt Semi- 
metals, impatient of vehement heat, ariſe in fumes 
into that part of the veſſel which is furtheſt removed 
from the fire, and there condenſe again into their 
original form, 
Of perfet Though neither Metals or Semi-metals ſuffer any 
anc mPer- eſſential change from heat, ſo long as the air is ex- 
tallic Bo- Cluded ; there are ſeveral bodies of both claſſes, which, 
dies. by the action of fire and air conjointly, are gradually 
deprived of their metallic appearance and qualities, 
and converted into a powdery or vitreous ſubſtance, 
called Calx or Scoria. Hence ariſes a further diſtri- 


bution, into Inperfect, or thoſe which are ſuſceptible of 
theſe changes; and Perfect, or thoſe which ſuffer none. 


* * 
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* 
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CLASS 
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CLASS I. PrRFECT METALS: © 
Malleable Metals; — not calcining in the fire, either by 
themſelves, or with the, addition of Nitre, or of 


Lead, which haſten the deſtruttion or calcination. of 


the imperfeft , — when corroded by Acids into the 
appearance of a Calx, recoverable again in their 

priſtine form, without addition, or with anly | ſuch 

additions as may abſorb the Acid. DEA 


| 1 8 © . . | | tral 
OLD (the Sol, and Rex metallorum, of the che- 


miſts) is a you metal ſcarce at all elaſtic, or 
ſonorous, very ſoft and flexible, the moſt ductile of 


9 . 2 


* * „ 


GoLD, 


—ꝛ— 
Its general 
roperties, 


all metallic bodies. Dr. Halley took one grain of DuRtility. 


gilt Silver, of which only one forty-eighth part was 


Gold. This grain was drawn into a wire two ells in 


length, which, examined by a microſcope, appeared 


every-where covered with the Gold. A piece of the 


wire being put into Aqua fortis, the Silver was eaten 


out, and a tube of Gold remained, which, notwith- 


ſtanding its extreme thinneſs, was ſtill opake. 
Gold is of all natural bodies the — 
hence it ſinks in Quick-ſilver, whilſt all other ſub- 
ſtances [Platina excepted] ſwim on the ſurface. It 
is upwards of nineteen times heavier than an equal 
bulk of water. A Paris cubic foot is reckoned to 
weigh 1368 pounds (a). From its greater denſity it 
becomes ſenſibly -hotter than other — when laid 
along with them in hot water. WOW | 


ponderous : Gravity · 


Gold melts in a red heat, much ſooner than Cop- Fulbility. 


per or Iron; though much later than Lead or Tin,(3). 


_ It 


(a) Gold — Gravity.) The proportional gravity of Gold to water 
das been reported . her I: Mr. Browal, in the Swediſh- 
Tranſactions, makes it no leſs than 20. In ſundry trials, with diffe- 
rent pieces of fineſt Gold 1 have been able to procure, the gravity 
turned out between 194230, and 19,290. es MIA? ane 
| (6) Gold in — Gold requires for its fuſion a ſtrong ted, 
or a low degree of white heat, a little greater than that in —— 


— 
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OLD. It is of all metals the moſt fixed or permanent in the 
fire.. An ounce has been kept for two months toge- 
ther, in a glaſs houſe furnace, which, of all furnaces, 
gives the moſt vehement heat, without ſuffering the 

Fixity, leaſt diminution of its weight, Homberg relates, 

Expoſed te that in the focus of Tſcirnhaus's large burning-glaſs, 

ela. itt loſt its fixity; that it ſmoked; diminiſhed in vo- 
tame, changed into a red Earth, and at haft even 
vitrifted. But as the Gold had been placed on a piece 
of Charcoal, the vitreous matter probably 3 
from the aſhes of the coal. Mr. Geo 
aſſured me, whilſt we were making experiments 

her with the ſame burning lens, that no ſuch 
vitrification had been obferved, when any thing be- 
fides charcoal was ufed fon the fupport. 

Solution. Gold diſſolves in a mixture of the nitrous and 
marine Acids, called, from its action on this Rex 
Metallorum, Aqua Regia. Either of thoſe Acids 
fingly have no effect upon it; nor is it acted on by 
the vitriolic. Boerhaave ſays, that Sea-Salt or Sal 
Gem are the only menſtrua of Gold; and that both 
theſe Salts diſſolve it, whether applied in the form 

of a Lixivium or Spirit. Experience affords no 
foundation for this aſſertion (c). The ſolution in 

| Aqua 
ars of a bluiſh green colour : when 


Silver melts. Whilſt fluid, it a 
grown cold, its furface lee br; ht, ſmooth, and confiderably con- 
caves It ſeems to expand more — act of fuſion, and to ſhrink more 
in its return to ſolidity, than any of the other metals; whence the 
greater the concavity wa its ſurface, Before fuſion, it expands the leaſt 
of any t Iron. ſudden cooling, it becomes, as the other 
metals, brittle; an effect, which has been, in general, erroneouſly 
attributed to the contact of fuel during fuſion. 

With other Metals.) Gold amalgamates —_ with Mercury, 
and mingtes- in with all the-metals. It is remarkably diſpoſed 


to unite with Iron; of which it diſſolves many times its own weight, 
in a heat not much greater than that in which Gold by itſelf melts: 
the mixture is of a filver colour, very brittle, and hard. All the 
metals, except Copper, debaſe the colour of Gold; and if their quan- 


all 


is nearly» equal to that of the Gold, almoſt entirely conceal it. 
r and Silver deſtroy its malleability; none ſo —— 
as Tin Lead : A moſt minute portion, even the vapour, of theſe 
renders Gold extremely brittle; though a ſmall proportion of Gold forms 
with them compounds ſufficiently duRtile, more ſo than either the 
1 by — N a 
(e. Solubulity in Acids.) Gold is commonly ſuppoſed incapable 
being dillolved in any ſimple Acid. It — — to be ſoluble, 
In 


rey often 


INI 


SO S&E ll se 
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Aqua Regis is of a Gold yellow colour, and ſtains Goun. 
the ſkin, where-ever it touches, of a fine purpliſh =— 
| red, which is not eaſily got off. | | 
Singular and unalterable as the properties of Gold changes of 
appear to be, they are eaſily maſtered by chemiſtry. 0%, hg Y 
A ſingle grain of Tin will deſtroy the ductility of a a 
| thouſand grains of Gold; rendering the moſt mallea- 
ble Gold not only incapable of being extended, but 
of bearing the hammer at all. In Kunckel's Labo- 
ratorium Chymicum, there are proceiles by which Gold 
may be ſublimed and diſtilled over the helm ; and 
ſurely what ſublimes or diſtils has loſt its fixity. 
Mercury- ſublimate and Sal Ammoniac volatilize 

Vol. I. | 2764 Ss it 
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in certain circumſtances, both by the nitrous and marine, though not 
ſo readily or plentifully as by a mixture of them. | 

Dr. Brandt produced before the Swediſh academy of ſciences a ſolution 
of it in the nitrous Acid, obtained in parting, by that Acid, a mixture 
of Gold and Silver. The mixed metal was boiled with Aqua 28 
in 2 glaſs body fitted with a head and receiver, the liquor poured off, 
and the coftion repeated with freſh parcels of ſtronger and ſtronger 
nitrous ſpirits, till all the Silver was judged to be extracted. The laſt 
parcel was bailed down till the matter at the bottom looked like a dry 
falt; on boiling this in freſh Aqua fortis, in clofe veſſels as before, 
a part of the Gold was diſſolved, and the liquor tinged yellow. See 
the Swediſh Tranſactions for the year 1748. But though Gold is by 
this means truly diſſoluble in the nitrous Acid, the union betwixt 
them is extremely ſlight ; the Gold being not only. precipitated on the 
addition of Silver, or ſuch other metals as diſſolve in that Acid, but 
lkewiſe ſubſiding ſpontaneouſly upon expoſure to the air. 

The marine Reta has no action on Gold in its metallic ſtate, in 
whatever manner the Acid be applied : but if the metal is previouſly 
attenuated, or reduced into the form of a Calx, either by precipitation 
| from other Menſtrua, or by calcination in mixture with calcinable 
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er metals, this Acid will then perfectly diſſolve, and keep it permanently 
y ſuſpended. Gold is precipitated from Aqua Regis by fixed Alcalies, 
and edulcorated by ablutions with boiling water, I have diſſolved even 
yy in a very weak Spirit of Salt by moderate digeſtion. This ſolution 
ed appears of the ſame yellow colour, as that made in Aqua Regis: it 
t, gives the ſame purple ſtain to the ſkin, feathers, bones, and other 
ö: oſid parts of animals; the ſame violet ſtain to Marble; and ftrikes 
he the ſame red colour with Tin. Even when common Aqua Regia is 
n- made uſe of for the menſtruum, it ſeems to be chiefly by the marine 
it. Acid in that compound liquor, that the Gold is held in ſolution. In 
pl diſtillation, it is the nitrous Acid which arifes ; and the marine which 
remains combined with the Gold into a blgod-red maſs, ſoluble, like 
Ws = combinations of moſt metallic bodigs ſtd that Acid, in Spirit et 
ine, . | 
of 
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t 
; 
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There is a certain common and well known 


== ſubject; plentifully made uſe of by every body, which 


whether 


de ſtructi- 
ble or pro- 


ducible. 


deſtroyed in the preſence of Mr. Boyle (e). 


* 7120 fy * 


robs Gold of its luſtre, its colour, and its malleabi- 
lity, and renders it white and brittle: but this ſub- 
ſtance, as it might give riſe to abuſes, I forbear to 
name. Gold melted repeatedly with Borax, becomes 
paler and paler on every fuſion; and there are ſun- 
dry other ſubſtances, as Butter of Antimony, Zinc, 
and the ſmoking Spirit of Tin, from which it ſuffers 
notable alterations. After all theſe changes however, 
it is ſtill reducible to its original ſtate: the brittle, 
the white, the ſublimed, the diſtilled Gold, may all 
be reſtoted to the purity and properties of the Gold 
at firſt. The chemiſts have long laboured in the 


deſtruction of this metal, and allow it to be eaſier 


to make Gold than to deſtroy it; though it does 


not appear, that either of theſe problems is entirely 


beyond the reach of art: for a little Gold has in 
divers experiments been produced; and Gold was 


| Aqua 
Palatilization of Gold.] The volatilization of Gold, though it 


.(4 
_has As looked upon as one of the proceſſes of the ſub.imer metal- 


lurgy, may be effected without difficulty. If a ſolution of Gold in 
common Aqua Regia be inſpiſſated, the reſiduum diſſolved in freth 
Aqua Regis, and the liquor diſtilled off: upon haſtily incrcaſing the 
hre towards the end of the operation, part of the Gold diſtils in fo;m 
of a high Saffron-coloured, liquor, and part ſublimes into the neck 
of the retort, in cluſters of long lender Cryſtals, of a deep red 
colour, fuſible in a ſmall heat, eaſily ſoluble in water, and deliquiating 
in the air. By repetitions of the proceſs, the whole quantity of the 
Gold may, thus be clevated, excepting a ſmall proportion of white 
Powder, , whoſe nature and qualities may deſerve further examination. 
A . Boyle's degradation of Gold.) The experiment, here referred 
to, is a very curious and extraordinary one, though it falls ſhort 
of proving the deſtructibility of Gold, About one eighth part of a 
grain of Powder communicated by a ſtranger, was projected upon two 
drachms of fine, Gold in fuſion, and the matter kept melted about a 
quarter of an hour. During the fuſion, the metal looked like or- 

nary Gold; when cold, it appeared of a dirty colour, and as it 
were overcaſt with a thin coat almoſt like half vitrified letharge: 


The bottom of the crucible was overlaid with a vitrified ſubſtance, 


partly yellow, and partly reddiſh brown; with a few ſmall globules, 


more like * Silver than Gold. The metal was brittle, internally 


like Braſs or Bell-metal, on the touchſtone more like Silver than Gold: 


Its ſpecific gravity was to that of water only as 1 57 to 1. Thete was 


Though 


no lols of weight. 
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| Aqua Regia, the proper menſtruum of Gold, is Gorp. 
commonly prepared by diffolving one part of Sal www 
- Ammoniac in four of Aqua fortis or Spirit of Nitre. ume 
Kunckel directs a commodious method of obtaining thod of 
me exact proportions neceſſary for the ſolution : fiſlelving 
$ the Gold, either in form of leaves, or granulated, * 


- or flatted into thin plates, then made red hot and 
| cut in ſmall pieces, is to be put into a ſuitable 


$ quantity of Aqua fortis, a gentle heat applied, and 

, ſome powdered Sal Ammoniac added gradually, by 

, little and little at- a time, till the whole of the 

I Gold is diſſolved (f). 8 

d There are, beſides this, ſome uncommon and curious ſoluble by 
Ie ſolutions of Gold, as the ſulphureous one, which ſulrhur, 


was diſcovered by Stahl, and publiſhed in his tract 


8 de vitulo aureo (g). Langelot contrived a machine, 
ly E 2 | which 
10 Though the Gold was 1 altered in this experiment, it 
as was not deftroyed ; Mr. Boyle himſelf informs us, that ſixt — of 
the maſs yielded on cupellation fifty-three grains of pure Gold; with 
| ſeven grains of a fixed, ponderous, dark coloured ſubſtance : and pro- 
ma bably this laſt, by proper treatment, might likewiſe have been reduced 
: into Gold again. | | 
vit 77 Kuncket's method of diſſolving Gold.) By this method a much 
al- fmallec quantity of the menſtruum proves ſufficient, than if the Sal 
in Ammoniac was previouſly diſſolved in the Aqua fortis; the conflict, 
eln which each addition to the Salt raiſes with the Acid, greatly promotin 
the the diſſolution of the Gold. Aqua fortis of moderate ſtrength wi 
Im thus take up about one third its weight of Gold; whereas an _ 
eek Regis, read N from the ſame Aqua fortis, will not diſſolve 
red above one fifth its weight. Sea-Salt, managed in the ſame manner, - 
ing anſwers better than Sal Ammoniac. 
the (2) Stabl"s fulphureous ſolution of Gold.] Gold is not acted upon in the 
hite leaſt by pure Sulphur ; which ſcorifies or diſſolves in fuſion every other 
n. metallic body, except Zinc and Platina, But if the Sulphur be pre- 
red viouſly melted with an equal quantity of fixed alcaline Salt; this com - 
sort pound, melted with Gold, readily unites with it into an uniform maſs, 
f a which diſſolves in water without any ſeparation of the Gold. The 
two author above mentioned endeavours to prove, that ſulphurated Alcali 
ut 4 was the medium by which Moſes calcined the golden calf fo as to be 
or- miſcible with water. The ſolution, beſides a nauſeous taſte from the 
s It Sulphur, has a peculiar penetrating bitterneſs, not diſcoverable in any: 
ge: other metallic ſolution made by the lame means. 
nce, Though the compoſitions of Sulphur and Alcali ſeem to unite more 
les, intimately with Gold than with other metals, their affinity with it 
ally is but flight : Copper or Iron, added to the matter in fulion, diſunite 
old: and precipitate the Gold. The Gold, thus recovered, and purificd b 
was the common proceſſes, proves remarkably paler coloured than at firſt. 
In an experiment related by Dr. Brandt in the Swediſh Memoirs, thg 
zugh purified (old turned out nearly as pale as Silver, withoyt any dimi- 


notion of its weight. 
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Gott which he calls the philoſophic mill; in which Leaf. 
— gold was ground with water to ſuch a degree of 
hn, tenuity, as to paſs along with the water through the 
10 Gold, pores of a filter: This however is no true ſolution, 
© the Gold being hete barely divided into minute atoms, 
' which on ſtanding ſubſide again from the water by 
their own gravity. When Gold is triturated for a 
tength of time in a glaſs mortar, a little vitreſcible 
matter is obtained: this does not proceed, as ſome 
have ſuppoſed, from the Gold, but from a portion 
of the matter of the Glaſs rubbed off ir. the grind- 
ing. a 
Much has been talked of inſipid menſtrua for 
Gold. Hoffman looks upon all theſe as matter of 
fiction, or of fraud; and queſtions the exiſtenee of 
any ſubject in nature, from which ſuch a menſtruum 
could be prepared. Thus much however is certain, 
that if Gold be put into a receiver with ſome plain 
water, and a Glaſs body, containing a certain liquor, 
be fitted with a head joined to the receiver; and the 
whole ſuffered to ſtand in the cold, the Gold will, by 
Repnted degrees, imperceptibly diſſolve in the water. Kunckel 
Menitua. relates, that Gold may be diſſolved by placing it in a 
receiver with Spirit of Wine, and driving over Spirit 
of Nitre upon it, or by putting the Gold into Spirit of 
Salt, and adding ſome drops of Spirit of Urine. Neither 
of theſe experiments ſucceeded with me; though Kunc- 
umm Kel rarely advances any thing as fact, that is not really 
Fuimmans ſo (hb). | 
From the ſolution of Gold in Aqua Regis is pre- 
pared the clay-like Precipitate, called, from its ex- 
 ploſive power, Aurum Fulminans. The ſolution is 
diluted with water; and either a fixt alcaline Lixi- 
vium, or a volatile alcaline Spirit, gradually added, 
or the fixt and volatile Alcali dropt in alternately, 
| till 
) Reputed Menfirua for Geld.] TI have likewiſe tried theſe liquors, 
and the mixtures of vitriolic Acid with Salt of Tartar and with urinous 
Spirits, (aid by the ſame author to be menſtrua for Gold, without 
tuccels, Mr. Pott informs us, in a paper in the Berlin Memeirs for 
the year 1752, that he obtained a ſpirit which diſſolved Gold, by 
dittilling a ſolution of the ſecret Sal Aramoniac (that is, a neutral 


3 t compoſed of volatile Alcali and Oil of Vitriol) made in twice or 
Tice its quantity of Aqua fortis. 
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till the precipitation is completed. The Precipitate GoLp 


obtained by volatile Alcahes is in leſs quantity than 


by the fixed, but fulminates more ſtrongly (i). This 
preparation is to be tried with the utmoſt caution : 
it explodes from being barely ſet in a warm place, 
or moderately rubbed in a mortar, and its exploſion 
is extremely violent, ſo as to have been too often 
productive of terrible effects; of which examples 


may be ſeen in the Ephemerides nature curioſerum, 


and in the Breſlau Collections. It is commonly ſup- 

ſed to exert its action only downwards, but it acts 
equally in all directions, though its effect is moſt con- 
ſpicuous on the ſolid body upon which it is placed. 


The report is preceded by a flaſh, viſible in the dark; 


and, during the exploſion, the Gold is revived into 
little granules, which may be caught by means of 
proper veſſels, as I ſhewed to ſeveral members of 
the Royal Society in London, and as Kunckel alſo 


has obſerved. The fulmination appears to proceed, gauſe of 


not from the Gold, but from a ſubtile ammoniacal ite f 
. / . ; na 
Nitre, or Nitrum flammans, compoſed of the nitrous 


Acid and volatile Alcali: a Precipitate made without 
volatile Alcali, either in the menſtruum or precipi- 
tant, will not fulminate : if to ſuch as does fulmi- 
nate we add vitriolic Acid, which abſorbs the volatile 
Alcali from the nitrous, its fulminating quality will 
be deſtroyed : ſaturated afreſh with volatile Alcali, 
it recovers its exploſive power. That Gold is not 
neceſſary to the fulmination, appears from the — 

E 3 0 


(1) Precipitation of Gold by Alcalies.)J When fixed Alcalies are made 
ule of, the Precipitate weighs about one fourth more than the Gold 
employed. With volatile Alcalies alſo, if they are cautiouſly added in 
no larger proportion than is ſufficient to ſaturate the Acid, the quan- 
tity of Precipitate proves nearly the ſame : but if the volatile Spirit 
is added in an over-proportion, it rediſſolves a part of the Gold which 
it had before precipitated, and the liquor becomes again conſiderably 
Yellow, IT could not, however, by any addition of the ſpirit, procure 
a total rediffolution of the Gold, though both the animal oily Sj1:its, 
and that of Sal Ammoniac, prepared both with Salt of Tartar and 
with (Wick-lime, were made trial of: nor did either of theſe ſpirits 
ſenſihly diſlolve, or extract any tinge from precipitates of Gold which 
had bern thoroughly edulcorated with boiling water. 


Ami- 
tion, 
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Gorp. of the pulvis fulminans and other fulminating prepa- 
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wW=—, paratjons in which there is no Gold, 


Precipita- 


tions of 


Gold. 


Rub 
Glaſs, 


\\ 


Some prepare their Aurum Fulminans [of a pur. 
ple colour] by evaporating the ſolution of Gold to 
dryneſs, diſſolving the dry matter in freſh Aqua Regia, 
inſpiſſating the liquor again, and repeating this pro- 
cedure a ſecond and a third time: the ſolution 1s at 
laſt evaporated to the conſiſtence of Oil, and then 
precipitated with Oil of Tartar per deliquium. This 
method is not to be approved ; as we can ſeldom, 
from ſuch thick liquors, obtain a complete pre- 
cipitation, CE 

Solution of Gold may be precipitated by ſundry 
ſubſtances beſides Alcalies; as Quick-filver, ſolution 
of Quick-ſilver, ſolution of Vitriol, ſolution of Ver. 
digris, Tin, Sc. (&) — Solution of Tin, dropt into 
a ſolution of Gold largely diluted with. water, or 
Tin itſelf added to the diluted liquor, changes its 
yellow colour to a fine purpliſh red. (J). By this 
mark, minute portions of Gold may be diſcovered in 
liquors. The Precipitate, which ſubſides on ſtand- 
ng, is likewiſe of a purpliſh red; and, melted with 
a large proportion of fritt or colourleſs Glaſs, tinges 


it of a beautiful red colour: Kunckel obſerves, that 


one 


(k) Precipitation of Gold by metallic ſubſtances.) All the metallic 
bodies which diſſolve in Aqua Regia, Platina excepted, precipitate 
Gold from it. Mercury and Copper throw down the Gold. in its bright 
metallic form ; the others, in that of a Calx or Powder which has no 
metallic aſpect. 

Iron combined with the vitriolic Acid, that is, Vitriol of Iron, 
though it continues a precipitant for Gold, precipitates no metallic 
body befides; and hence we are furniſhed with a commodious method 
of purifying Gold from admixtures of all other metals. Kunckel 
direéts Vitriol of Copper for this purpoſe, having propably made the 
experiment with a maxed Vitrial participating both of Copper and 
Iron, and attributed to one ingredient what was effected by the other: 
no Vitrzol but that of Iron makes any precipitation in ſolution of 


(1) Purple or red with Tin.) This phenomenon ſucceeds with cer- 
tainty when Tin in ſubſtance js uſed, provided the ſolution of Gold be 
largely diluted with water: with ſolution of Tin we cannot fo eaſily 
ſecure ſucceſs, either in regard to the colour or precipitation. — It 18 
obſervable, that though the Gold is here precjpitated by Tin from the 
dijuted ſolution ; yet if the whole be ſuffered to ſtand till the water 
has in a great meaſure exhaled, the Gold is taken up afreſh, the liquor 
þecomes yellow as at firſt, and only a white Ca of Tin remains, 
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1 one part of Gold is ſufficient to communicate a ruby Gor. 
red to twelve hundred and eighty parts of Glaſs, ana 

bo a ſenſible redneſs to nineteen hundred and twenty, (n). | 


0 If ſolution of Gold made in Aqua Regis be evapo- 
2, rated a little, ſome rectified Spirit of Wine added, 


. and the whole ſuffered to remain quiet, the Gold Cryſtals of 
it WM will ſhoot into Cryſtals. _—_ 

n | E 4 Gold 

* (m) Ruby Glaſs.) The art of tinging Glaſs throughout of a ruby 

N, colour was diſcovered fince the middle of the laſt century by Dr. 

eo Caſſius : the red glaſſes of earlier date are only ſuperficially painted. 


Kunckel was the firit who brought the proceſs to any conſiderable per- 
fection; and, as he informs us himſelf, prepared the Glaſs in large 


7. quantity, and vended it at a great price: He ſays he made a chalice 
n of it for the elector of Cologn, of an uniform fine colour throughout, 
weighing no leſs than twenty-four pounds. | | 
T- All that we can colle& from his writings, relating to the pro- 
to ceſs, is, that he uſed for the tinging ingredient the Precipitate of 
Gold made with Tin; that this colours a large quantity of Glaſs, 
or as above mentioned ; that the proceſs does not conſtantly ſucceed ; 
ts that oftentimes the Glaſs comes out of the pot colourleſs as Cryſtal, 
lis and receives its redneſs on being expoſed to a ſmoky flame; that Nitre 
| or Sal Ammoniac, added to it in fuſion, call forth its latent colour; and 
In that the colour thus extricated by the latter is the moſt beautiful, but 
d- quickly diſappears again upon continuing the fire. From the experi- 
th ments of Orſchal, in a treatiſe entitled So/ fine weſte, it appears, that 
other preparations of Gold, even the muddy matter obtained in 
es poliſhing Gold with Puuice, anſwer equally with the Precipitate 
y Tin. SN | 
at One Grummet, who had been an operator to Kunckel, publiſned 
ne a tract in oppoſition to the foregoing, under the title of Sol non 
; fine veſte; in which he endeavours to prove, by experiments, that the 
lie Gold has no ſhare in the production of the colour, and that this pro- 
ate ceeds wholly from Manganeſe employed in the compoſition of the 
ght Glaſs, He affirms that if white or Venice Glaſs, (jn the making of 
no which, a proportion of Manganeſe is uſed, for promoting the tranſpa- 
rency,) be reduced into powder, and melted with one fourth or one 
on, eighth of Nitre, it will acquire the true ruby colour; and that no 
lic add.tion of Nitre or of Gold will communicate any thing of that colour 
nod to a Glaſs made from Alcali and Flint without Manganeſe, 
kel Thus much is certain, that Glaſs may be tinged of a fine red colour 
the by means of Manganeſe ; that this colour totally diſappears upon a 
and contmuance of the fuſion ; and may be again brought back by an 
ef: | addition of Nitre. 2 | 
of In regard to Gold, with its calx precipitated by Tin, I have, in 
the glaſs-houſe furnace, tinged common white Glaſs of a true ruby 
er- red. With fritts compoſed of calcined Flint and alcaline Salt or Borax, 
| be melted with the ſame calx in a wind furnace, the colour did not equally 
ſly lucceel, thoagh the proceſs was upwards of twenty times repeated 
[t 18 and varied; and Sal Ammoniac, Nitre, and ſmoky flames, were called 
the in aid: the Glaſs proved commonly yellowiſh, with violet - coloured 
fer veins; ſometimes there were ruby-coloured ſpecks, and generally 


ug! @ button of revived Gold at the bottom, 


= * MEeTaALLic Bopists, 
GoLD. Gold has been imagined to be poſſeſſed of extra. 
L- ordinary medicinal virtues ; and many preparations, 
— dignified with the name of this precious metal, have 
been impoſed upon the public. But the virtues 
aſcribed to Gold have appaxently no other foundation 
than credulity and ſuperſtition : and moſt of the 
olden medicines haye no Gold in them : Even when 
Gold has been employed in the preparation, there is 
ſeldom any of it retained in the product. We may 
ſay with Ludovigi, It is better to make Gold out 
of medicjnes, than medicines out of Gold,” 
Ofextraft- Some have pretended to extract the tinging matter 
duging of Gold, ſo as to leave the body of the metal white, 
walter. miſled either by employing a menſtruum, which of 
itſelf acquired a colqur during the digeſtion; or 
by finding at the bottom of the Glaſs, or on the 
ſurface of the Gold, a little white matter, which was 
no other than Silver previouſly contained in the Gold, 
or Regulus of Antimony with which the menſtruum 
had been impregnated : it was by uſing ſuch a men- 
ſtruum (the bezoardic Spirit of Nitre, as it is called) 
that Mr, Boyle was deceived (u). 
Tinftures Hoffman, the elder Geoffroy and others, prepare 
tinctures of Gold by Spirit of Wine and eſſential 
Oils, from a ſolution of the metal made in Aqua 
Regis: ſome take the Oleum vini, or a well made 
Spiritus 
(*) Boyle"; white metal from Gold.] Mr. Boyle relates, that on 
diffolving fine Gold in an Aqua Regia diſtilled from Butter of Anti- 
mony and er fortic, a conſiderable quantity of white powder re- 
mained undiſſolved: that the Gold, being reduced into a body, 
yielded on a ſecond ſolution more of this powder, but in leſs quantity 
than the firſt time: that with common good Aqua regia, he could ob- 
tain, from the very beſt Gold, ſome little quantity of the like white 
powder: And that theſe powders, melted with Borax, gave a white 
malleable metal, whoſe appearance, ſolubility in Aqua fortis, and 
og1ous bitterneſs when diſſolved, ſhewed to be true Silver. 

We cannot ſuppoſe, as ſome have done, that this metal proceeded 
from an antimoaial Regulus contained in the menſtruum; any more 
than, with Vir. Boyle, that it was a part of the Gold actually tranſ- 
muted into Silver. It is by quartation with Silver (ſee page 43.) that 
Gold je cammonly refined; and in that proceſs it always retains 4 
portion of the Silver, leparable by Aqua 1 When > whe Regia 
is made with an under proportion of marine Acid, it diſſolves a little 


Silver along with Gold; and h babl ür od 
„re 
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Spiritus vitrioli dulcis : but all theſe preparations re- GoLD. 
ceive their virtues from the additional matters, and 


not from the Gold. It is obſervable, however, that 


Oils, mixed with a ſolution of Gold in Aqua Regis, 
take up the Gold from the Acid, and acquire com- 
monly a blackiſh colour on the upper ſurface, and 


57 


Gold 


ake 
Oil of Juniper-berries, and perhaps other eſſential — 4 


O 


a Gold-yellow one underneath (o): If this mixture 


is ſet to digeſt, we muſt be cautious in regard to the 
fire, for it is apt to grow ſuddenly hot, and at once 
run over the veſſel. Hoffman ſays, how juſtly 1 
pretend not to determine, that the belt preparation 
of Gold for medicinal uſe, is a mixture of two parts 
of martial Regulus of Antimony and one of Gold 
melted together, and calcined in a glaſs phial till 
they are changed into a purple crocus. 


Regis by 
8. 


il 


The largeſt quantities of Gold are met with in the Natural 


| : : . 
Spaniſh Weſt Indies. There are mines of it alſo in 4 


ſome parts of Europe, particularly in Hungary and 
Tranſylvania, It is either imbedded in flinty or 
other ſtones, or intermingled among the looſe earth; 
always in its metallic form, though the particles 
are commonly very ſmall and often mdiſtmguifh- 
able (p), It is never found in the ſtate of a true 

ore, 


Co) Gold taken up from Aqua Regia by eſſential Oils.) The Gold, 
thus imbibed by Oils, does not long remain diffolved in them; in a 
few hours it ſeparates, in bright yellow films, to the ſides of the Glafs. 
— The ſubtile oily fluid called Æthei or ethereal Spirit of Wine, takes 
up the Gold more readily and perfectly than the common Oils, and 
keeps it permanently diflolved, the acid liquor underneath appearing 
colourleſs : the yellow æthereal ſolution, carefully poured off, an 
kept for ſome time im 2 glaſs ſtopt with cork ſo as that the ſpirit may 
ſlowly exhale, yields long, priſmatic, tranſparent Cryſtals, in ſhape 
like thoſe of Nitre, in colour yellow like Topaz. — Rectified Spirit 
of Wine mingles uniformly with the ſolution of Gold made in acids: 
if the mixture is ſuffered to ſtand for ſome days in a glaſs ſlightly 
covered, the Gold is by degrees revived, and ariſes in bright pellicles 
to the ſurface. — Grofler 2 matters, Wine, Vinegar, Solu- 
tions of Tattar, throw down the Gold, in its metallic form, to the 
bottom. Gold is the only metallic hody which is'thus ſeparable 
from its ſolutions in Acids by either of theſe ſubſtances : and hence 
Gold may by theſe means be purified from all admixtures, and ſmall 
proportions of it in liquors. readily diſcovered. | 

(p) Gold in Stones, Ores, &c.] There are two general methods of 
ertracting Gold from its ore or matrix; amalgamation and fuſion. 


1. When 


GoLD. ore, unleſs when blended with a large proportion of 


CO 
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other metals. The Gold ore of Rammelſberg in 
Goſlar holds only a few grains on an hundred weight. 
Some 


1. When the Gold is ſuperficially embedded in earths or ſtones, in 
in its metallic form, the mineral is reduced into powder, the lighter 
earthy parts ſeparated by ablution with water, and the remainder tritu- 
rated with a quantity of Quickſilver; which imbibes or amalgamates 
with the Gold, whilſt the earthy and ſtony matters float on the ſurface, 
and are eaſily waſhed off ; the waſhed Amalgam being committed to 
diſtillation, the Mercury ariſes, and the Gold is left behind. This 
is the method by which Gold and Silver are extracted from their ores 
in the Spaniſh Weſt-Ind es. | 

2. When the Gold is too intimately combined in the compoſition 
of the ore, to he ſeparable by Quickſilver, the mineral is brought into 


| fuſion by fire. If the quantity of Gold was very conſiderable, it 


would ſubſide from the fluid matter by its own gravity, by whatever 
means the fuſion was procured : but in ores, the Gold is in too ſmall 
proportion, its particles too minute and too widely diffuſed, to ſeparate 
in this manner, without the addition of ſome other metallic body to 
imbibe and collect it. The addition commonly made uſe of is Lead; 
this metal eaſily vitrifying in the fire; and, when vitrified, powerfully 
promoting the vitrification or fuſion of earthy or ſtony matters ; at 
the ſame time that the part which remains unvitrified imbibes the Gold 
and carries it to the bottom. Biſmuth anſwers the ſame end, rather 
more effectually; its Glaſs being ſomewhat more active as a flux than 
that of Lead, in regard both to the facility and tenuity of the fuſion, 
The Gold thus transferred into Lead or Biſmuth, is ſeparated by keepin 


the mixture in fuſion upon a cupel or teſt. The cupel is a ſmal 


ſhallow veſſe] made of bone-aſh, which abſorbs the Lead or Biſmuth, in 
proportion as they vitrify. The teſt is a large oval hearth, on which 
the Lead, as it vitrifies and ariſes to the ſurface, is raked off from the 
Gold, or blown off by bellows. 

Minerals containing Gold intimately blended in their compoſition 
are frequent in moſt parts of the world. Many of our common ſands 
are perhaps richer" in this metal than the ores of Peru; though they 
yield it with ſuch difficulty, that it is ſcarce to be extracted from them 
to any advantage. The yellow, red, black, ferrugineous ſands are 
the richeſt, but at the ſame time the moſt refractory; the matter being 
not only very hard of fuſion, but the Gold frongly retained, and de- 
fended from the action of Lead, by the ferrugineous part. Becher 
formed ſome expedtat . ons from ſome experiments on the more fuſible 
Sands; which, though they hold leſs Gold, yield it with more eaſe. 

Mr. Hellot informs us, (in his French verſion of Schluter) that in 
eleven eſſays of the ſame ferrugineous ſand, made by Mr. Leberecht, 
the proportion of noble metal turned out conſtantly from eight hundred 
and forty to eight hundred and forty-four grains on the quiutal or 
hundred pounds ; and that from ore fourth to one third of this was 
Gold, and the reſt Silver, He obſerves that different parcels of ſand, 


taken up at no great diſtance from one another, differ in degree of 


richneſs; ſome having yielded above a thouſand grains on the quin- 
tal, others only three hundred and fifty, and others again containing 
nothing but Iron. Theſe eſſays were made, by mixing the ſand (pre 
viouſly four times calcined, and as often quenched whilſt red bot, 

In 
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Some Gold is alſo met with in ſundry rivers, as the Gor. 
the Tagus, the Ganges, the Rhine, the Saale, the 
Niger, the Danube, and many others, commonly in 
fine duſt, often in ftar moleculz, ſometimes ſuſpended 
by the water in inviſible atoms, which ſettle upon 
ſtanding, and are diſtinguiſhed by the name of river 
or waſh Gold. Theſe golden particles, doubtleſs, 
proceed from ſome mines or veins of Gold, from 
which the metal has been waſhed out, and carried 
down by the ſtream. Some have pretended to find > 
perfect Gold in vegetables, 33 in the vine- 
tree; but on examining thoſe Gold- like ſpecks, or 
granules, by fire, by Quickſilver, or other trials, 
they ſoon diſcover themſelves to be no Gold. 

Gold coins and utenſils are not made of pure Gold, Its alloy. 
but have always an alloy of Silver, or Copper, or 
both together, by which the Gold is rendered firmer, 
harder, and more ſonorous (2). When Gold is per- 
fectiy pure, it is called Gold of trventy: four carats; the 

meaning 


in water) with twice its weight of granulated Lead, and equal its 
weight of black flux, 3 ſome common ſalt on the ſurface, and 
r 
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1 melting them, with a fire ſtrongly excited in a blaſt-furnace, till the 
1 ſcoriæ flowed thin as water, ſo as not to adhere to the iron-rod with 
0 which the matter was from time to time ſtirred. : 
The precious metal may be extracted alſo, and perhaps more per- 

1 fectly, by vitrifying the ſand with Glaſs of Lead, and afterwards re- 
$ viving the Lead. Sulphur, added to the vitreous compounds, _— 
y unites, and ckanges it into a ſparkling maſs, of a ſemi-metallic ai- 
i pect, ſimilar in quality to the natural Lead Ores which participate of 
e Gold and Silver, and yielding its metallic contents by the ſame treat- 
q ment. 
We cannot ſuppoſe, as ſome have done, that this metal proceeded 
r from an antimonial Regulus contained in the menſtruum ; any more 
e chan, with Mr. Boyle, that it was a part of the Gold actually tranſmu- 

ted into Siver. It is by quartation with Silver (ſee page 43.) that Gold 
n is commonly refined; and in that proceſs it always retains a portion of 
ty the Silver, ſeparable by Aqua Regia. When Aqua Regia is made with 
d an under proportion of marine Acid, it diſſolves a little Silver alon 
r 2 ; and henee probably the Silver obtained on the ſecond dij- 
16 ution, 
y ( 45 Alloy. ] Standard Gold contains one twelfth its weight of alloy, 
) mo 


commonly of Copper, this meta] not weakening the colour as Sil- 

ver does, but rather heightening it; it is ſuppoſed alſo, perhaps on no 

Very good foundation, that Copper preſerves the malleability of Gold 

in certain circumſtances wherem pure Gold would become brittle. The 

_ gravity of this compoùnd is laſs than the mean gravity of the 
vid ang Copper upmized. | 
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Gor p. meaning of which is, that in an ounce. of the metal 
al the twenty-four ſcruples are pure Gold. If only 
twenty-three ſcruples are fine Gold, and the other 
ſcruple a baſer metal, it is called Gold of 7wenty-thre 
carats; and, in general, the number of carats, by 
which the fineneſs is expreſſed, denotes the number 
.of ſcruples of fine Gold in an ounce, or twenty-four 
ſcruples of the mixt. The ancients ſuppoſed the Gold 
of different countries to differ in their quality ; the 
Armenian to be the beſt, the Hungarian next to it, 
and the Rheniſh the worſt, But Gold, when per. 
fectly pure, is always one and the ſame, wherever it 
is to be found; no other differences being obſerved 
in it than what proceed from an admixture of ſome 
other metal. 
purifica- There are different methods of ſeparating Gold 
tion from from admixtures of other metals. If only a baſe me- 
the baſe. tal be mixed with Gold, they may be {ſeparated by 
teſting or cupellation with lead, the baſe metal vitri- 
fying with the Lead, whilſt the Gold remains un- 
hurt (7). 
Method of Silver, which reſiſts the deſtructive power of Lead 
Geld an 4 equally with Gold itſelf, is ſeparated by acid men- 
Silver. ftrua. For this purpoſe, we muſt firſt examine whe- 
ther the mixture contains moſt Gold, or moſt Silver; 
if the Gold is found to prevail, the metal is to be 
flatted into plates, or granulated, and put into a pro- 
portionable quantity of Aqua regis, which diſſolves 
the Gold, and leaves the Silver, in the form of pow- 
der, at the bottom; the Silver, waſhed and dried, 
may 


(r) Cupellation auith Lead.) Gold is not ſo perfectly purified by this 
proceſs as has been commonly ſuppoſed. It almoſt always retains a 
portion of the lead itſelf, ſmall indeed, but ſufficient to render it brit- 
tle; from this it is purified by injecting upon it in fuſion a little Mer. 
cury- ſublimate, the acid of the {ublimate corroding the Lead, which 
now ariſes in ſcoriæ round the ſides of the veſſel, no longer miſcible 
with the Gold; nor is Gold to be perfectly purified by cupellation 
trom * N it attracts this metal more ſtrongly than it does Lead. 
If pure « old be mixed with about one twenty-fourth its weight of 
Copper, it will ſuffer Lead almoſt totally to work off, but retain nearly 
all the Copper. The admixture of Silver varies its affinity to bot! W 
theſe metals. Mixed with a little Silver it parts with Copper, and nat 
with Lead ; mixed with an equal quantity it parts with both, 


A 
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may be melted into a maſs, with the addition of a Goup. 
Ittle Tallow, and ſome Nitre or Borax, and the Gold 
may be recovered from the liquor by precipitation. 
If, on the other hand, the quantity of Silver is much 
reater than that of the Gold, Aqua fertis is made 


e 


: be of, which diſſolves the Silver, and leaves the 


i; be waſhed and melted with Borax. If the propor- 
de tions of the two metals are nearly equal, the mix- 


faſter; but the Gold will remain in form of pewder, 
ſome particles of which may be in danger of being 
Joſt; if it is juſt thrice the weight of the Gold, *the 
Gold retains the form of the original plates; from 
the Gold making one fourth of the compound, the 
proceſs is commonly called quartation. This method 


A. ing the Siver much ſooner than Aqua regis does the 
r; Cold, and the former taking up none of the Gold 


be along with the Silver; whereas the latter almoſt al- 


o. Ways diſſolves a part of the filver along with the 


es Gold, eſpecially if the Aqua regis is made with an 


under proportion of marine Acid. 


Gold behind, in form of a black maſs or powder, to 


ture is melted with ſo much freſh Silver, as will make 
. fe whole quantity of Silver, at leaſt, three times 
. creater than that of the Gold; if the quantity of Sil- 
ad ver is much leſs than this, the beſt Aqua fortis will 
not be able to extract it from the Gold; if much 
eater, the ſolution or extraction will go on the 


of parting the two metals is more commodious and 
* effectual than that by Aqua regis, Aqua fortis diſſoly- 
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d Gold is likewiſe purified from Silver by Acids, ap- Cemen- 
ay plied in form of vapour, free from phlegm. Thus 48. 


applied, they extract ſmall proportions of ſilver as 
7 well as large ones, the Gold being unable to defend 
it that metal againſt the fumes, as it does againſt the 
5 Acid, in its liquid ſtate. The marine vapours alſo, 
ble m this method of application, corrode the Silver as 
. effectually as the nitrous ; the only difference is, that, 
| when corroded by the nitrous, ſuch part as may re- 
mam in the pores of the Gold is eaſily diſſolved and 


waſhed out by water; whereas, with the marine, it 


forms 
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Grp. forms a concrete not diſſoluble in water. The " 

method of performing the proceſs is this: Nitre, or cc 
common Salt, (not both at once, for the vapour ari. m 
ſing from the mixture would diſſolve the Gold as well fr 


as the Silver) is mixed with an equal quantity of 
calcined Vitriol, by which its Acid is extricated in 
the fire, and twice its weight of powdered Bricks, to 
prevent the matter from melting and adhering to the 
ſurface of the metal. The Gold, impregnated with 
Silver, is flatted into plates; cleanſed by ignition from 
any external unctuoſity that might impede the action 
of the acid; then ſtratified, and every where ſur- 
rounded with the mixture, in a crucible or cementing 
pot; the veſſel cloſely covered and luted; the fire 
gradually raiſed to a ſlight red heat, and kept up for 
twelve, ſixteen, or twenty hours. It 1s often 
neceſſary to repeat the cementation, a part of the 
Silver being apt to eſcape the action of the fumes, el- 
pecially when the plates are of conſiderable thick- 
neſs : the metal, after one cementation, muſt be 
melted and laminated afreſh, before it is committed 
to another. Theſe kinds of operations were formerly 
often practiſed, but have now, in great meaſure, given 
place to more advantageous and effectual methods of 
ſepargtion. The mixture with Sea-Salt is commonly 
called the regal cement, Gold being the only metallic 
body [Platina excepted] that is capable of reſiſt. 
ing it. | 

Method of The reſiſtance of Gold to Aqua fortis affords a 
atin- ready method of diſtinguiſhing that metal from com- 
Sold f m poſitions reſembling it in colour. If a line be drawn 
e with the maſs, upon any ſmooth ſtone that does not 
ia colour. diſſolve in acids, a drop of Aqua fortis will take off 
the mark left by any of the baſe metals, whilſt that 

made by Gold remains untouched, | 
It Gold contains Copper, Lead, or other imper- 
fect metallic bodies, along with Silver, it is purified 
firſt from the baſe metal by the teſt or cupel, and then 
ſeparated from the Silver by quartation ;—it is puri 
fied alſo from all the metals by fuſion with > 

whic 


. 
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fa which abſorbs or ſcorifies all but Gold. Tin is moſt Gor p. 


r commodiouſly ſeparated by injecting corroſive Subli- Cy 
- mate upon the Gold in fuſion. Mercury is diſſipated 


Il from it by bare 1gnition, | | 

f Gold is cleanſed from external impurities, by heat- Methods 
n ing it red-hot, and waſhing it with weak Aqua fortis, of cleanſ- 
0 brine of Sea-Salt with Tartar, Sc. When pale, the — j 
e colour is heightened by melting it with Copper, and heighten- 
h afterwards ſeparating the Copper; or by a mixture of jj" © 
n Verdigris and Sal Ammoniac with Vitriol or Nitre'(s.) 


n Some boil the pale Gold in a ſolution of theſe Salts 
made in Vinegar; others moiſten the Salts with Vine- 
gar into the conſiſtence of a paſte, which is ſpread 
upon the Gold, and the metal laid upon burning 
coals, till the mixture is burnt off. The ſprinklin 
of the Salts in powder upon. the moiſtened Gold, 
practiſed by ſome, does not anſwer ſo well. It is ſaid 
that a mixture of Gold with one third, or even with 
half, its weight of ſilver, acquires, on cementation 
with Verdigris, the colour of pure Gold; the Silver 
however is eaſily diſcovered on the touchſtone, by 
means of Aqua fortis. If a line be drawn with the 
compound metal, a little Aqua fortis, applied upon 
the part, will eat out the Silver, and the remaining 
Gold will appear ſpecked and diſunited (7). 1 11. 
II. SIL- 


(r) Colour heightened.) The colour of Gold is wy 1 alſo by 
fuſion with Nitre, injecting Sal Ammoniac upon it in the fuſion, quench. 
ing it in urine, boiling it in a ſolution of Alum./ When Borax is uſed 
as a flux, it is cuſtomary to add a little Nitre or Sal Ammoniac, to 
preſerve it from being made pale by the Borax. — Juncker reports, 
from the A/chymia depulata, that, by melting Gold with four times its 
weight of Copper, ſeparating the Copper by Aqua fortis unpurified, 
then melting the Gold with the ſame quantity of freſh Copper, and 
—_— this proceſs eight or nine times, the Gold becomes at length 
of a deep red puniceous colour, which ſuſtains the action of Lead, An- 
timony, and Aqua fortis. 

(!) Additional article, PLATINA.] This metal, ſaid to be found in 
the Gold-mines of the Spaniſh Weſt-Indies, has but lately become 
known to Europe. In what form it is met with in the mines, we have 
no latisfatory account ; to us it is brought over in ſmall white grains, 
mixed with a ferrugineous Sand, and ſome other foreign matters. It 
15 called by the Spaniards Platina, (a diminutive of Plata, Silver) pro- 

ably from its colour; for, in this reſpe&, it greatly reiembles Silver, 
though in othcrs it comes nearer to Gold | 


It 
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Aled by the ſulphureous part of Antimony, or volatilized by its regu. 
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It poſſeſſes, in effect, almoſt all thoſe properties which have hithewg 
been ſuppoſed characteriſtic of Gold, and ſtands all the teſts by which 
that metal has ufually been aſſayed or refined, being nearly as pond. 
rous; equally diſſoluble in Aqua regia, and precipitable by the other 
metals which diſſolve in that menſtruum; equally reſiſting Aqua fortis, 
and the other ſimple Acids, and the regal cement; being equally per. 
manent and fixed in the fire; equally indeſtructible by Lead and by Bic. 
muth ; unaffe&ed by Nitre and by Sulphur ; incapable of being ſcori- 


line. 

_Fheſe properties, together with the place where it is found, and thy 
prohibition ſaid to be laid upon its exportation by the king of Spain, 
afford ſuffictent grounds to preſume that the Smiris Hiſpanica of the al. 
chemiſts, employed for augmenting Gold, was no other than this Plz. 
tina, or ſome mineral containing it; more eſpecially as Becher expreſſly 
declares, that this augmentation was really an abuſe ; that the Gold 
ſo augmented was pale and brittle ; and that though it ſtood all the ef. 
tabliſhed teſts of perfect Gold, yet it would not bear amalgamation with 
Quickfilver, the Mercury retaining the Gold, and throwing out the 
Smiris in form of a reddiſh powder. Platina mixed with Gold is thrown 
out in the fame manner; though it is not eaſy, by this method, to 
obtain a perfect ſeparation. | 

This metal is, in ſome ſmall degree, malleable ; leſs fo when ignited 
than when cold. Its ſpecific gravity is to that of Gold, nearly as 15 
to 19. The grains cohere in a ſtrong fire, but do not melt, or ſoften, 
or ſenſibly alter their figure; whether expoſed to its action in cloſe veſ- 
ſels, or placed in contact with the burning fuel; by themſelves, or with 
the addition of inflammable, ſaline, vitreous, or earthy fluxes. Com- 
poſitions of Sulphur and fixed alcaline Salts, render it fuſible in the fire, 
and ſoluble in water. | 

Platina melts perfectly with all the metals, and occaſions remarkable 
alterations m their colour, , texture, and hardneſs. It deſtrays the 
malleability of near four times its weight of Tin; with larger propor- 
tions it forms compounds tolerably ductile, but renders the texture 
of the Tin coarſer, and debaſes its colour. All theſe compoſitions 
tarniſh in the air; thoſe leaſt, which have either a very ſmall or a very 
= proportion of Platina. 

ſmall quantity is taken up very eafily by Lead; a large one i 
taken up much more difticultly than by Tin, and ſubſides in great pat 
upon an abatement of the heat. A little quantity ſtiffens and harders 

Lead much more thin it does Tin, but a large one does not near ſo 
much diminiſh its malleability. Aleafy or fibrous texture, a purplih 
or blue colonr, or a diſpoſition to quickly acquire this colour from the 
air, are peculiar to the mixtures with Lead. 

It unites with Silver more difficultly than with either of the two 
foregoing, and is more apt to ſubſide trom it, on an abatement of the 
fire ; a part of the Silver is likewiſe thrown up during the fuſion, and 
adheres to the cover of the crucible in little globules : to this, of all 
the metals, it diſcovers the greateſt repugnance. It diminiſhes the 
malleability of Silver far leſs than that of Lead or Tin, and does noi, 
in whatever proportion employed, ſo much debaſe its colour, or dilpele 
it to tarniſh, | 

It diminiſhes the duttility of Gold far leſs than that of any other me- 
tal; a mixture even of equal parts of each may, with proper care, be 
ſomewhat flattened by the hammer. In conſiderable proportions it de. 
baſes the colour more than the uſual alloy, not communicating its on 
whitenels, as the other white metals do, but a peculiar dingy _ 

| read. 
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A hrge proportion whitens Copper, and renders it very hard and 
brittle: a ſmall one improves its hardnefs; without ſeeming to injure 
its colour, or, fo far as could be judged, its malleability. T hefe mix- 
tures bear a fine poliſſi, and do not tarniſh in the air 10 much, or ſo 
ſoon, as pure Copper. | 

It renders caſt Iron exceſſively hard, in ſome degree tough, ſuſcep- 
tible of a fine poliſh, and not apt to tarniſh. The compound, cemented 
with the Steel-mazing mixtures, is not charged into Steel, but ſome- 
what ſoftened, and more ſo than by the ſubſtances which ſoften pure 
caſt Iron. 


< It unites with Biſmuth, Zinc, and Regulus of Antimony, as per- 
ly feftly as with the malleable metals. It increaſes the hardneſs of the 
id two latter, but not of the former; diſpoſes Biſmuth to change its co- 
, lour in the air, hut not the other two. 


Its effects on the compound metals are ſimilar to thoſe which it pro- 
duces on the ſimple ones. Braſs it renders white, hard, brittle, ſuſ- 
ceptible of a fine poliſh, and not liable to tarniſh ; as it does the Cop- 

„and, in ſome degree, the Zinc, of which that metal is compoſed. 

ixtures of it with Copper and Tin are more apt to tarniſh than thoſe 
with Copper only, and leſs than thoſe with Tin only. 

All the compoſitions of Platina with metals are more brittle when 
tpnited than when cold. Their ſpecific gravity is leſs than the medium 


el. of the gravities of the two ingredients. All the metals may be made 
ith to take up equal their own weight of the Platina ; ſome metallic com- 
ws poſitions of Tin, Copper, &c. twice their weight. Several of the mix- 


tures melt, and appear uniform to the eye, by a moderate heat, but the 
union is never perfect without a ftrong one. Fa 

After Platina has thus been brought into fuſion by metallic additions, 
it proves, on ſeparating the metal, as refractory as at firſt. In cupel- 
lation with Lead, as ſoon as the Lead has been worked off to a certain 
point, the matter becomes conſiſtent, and can no longer be made to 
melt, or to part with any more of the Lead. The caſe is the ſame in 
— Biſmuth from it, or diſſipating regulus of Antimony or Zinc; 
tie Platina at length refuſing to melt, and defending a part of thoſe 
deſtructible metals from the action of the fire and air. Platina cupelled 


po with Lead, unleſs the bottom turns out ſpongy, is found to be remark- 
= ably more ponderous than at firſt, notwithſtanding its retaining a con- 
gf 4 ſderable portion of that lighter metal: the fpecilt gravity of ſome of 
pl. the neater and more ſolid beads was very nearly the ſame with that of 


fine Gold. 


Platina diſſolves in Aqua regis very ſlowly ard difficultly into a dark 

browniſh red liquor; * drops of which tinge a large quantity of 

water of a fine golden colour. The ſolution, day evaporated, ſhoots 
into deep yellowiſh red Cryſtals. It gives no ſtain to hot Marble, or to 
the ſkin, bones, or other ſolid parts of animals. Oil of Vitriol, added 
to the concentrated ſolution, precipitates the Platina, but makes no 
change if the liquor is previouſly diluted. The Platina is precipitated 
by alcalies, and by Sal Ammoniac, in form of a red powder ; this, 
expoled to the fire, becomes blackiſh, without fulminating; waſhed 


* = water, it any 104g a ſimilar colour, tinging a large quantity of the 
+ Py uid of a 2 ue. None cf the ſubſtances, that have been tried, 
gi eccaſion, 41 a complete precipitation, a part of the Platina always 
hue, per diſſolved. By alternate additions of alcalies and Sal Ammo- 
ad.ly ic, or by adding Tin after either of theſe, the whole is thrown down, 


= = * left colourlels. Volatile alcalies added, after the preci- 


pitation 


teadily diſtinguiſhable by the eye. In ſmall proportions, as one fiftieth; Pr, A TIN. 
it does not ſenſibly injure either the colour or malleability of Gold. 
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pitation is completed, rediſſolve a part of the Platina, and more than 
they do of Gold by the ſame treatment. The precipitates, thoroughly 
edulcorated by boiling water, diſſolve in ſpirit of Salt, much more 
difficultly and an than thoſe of Gold. The precipitates, made 
both with metallic and ſaline ſubſtances, reſiſt vitrification. 

Solution of Platina does not ſtrike a purple colour with Tin, nor 
prevent Gold, mixed with it, from ſtriking this colour. The Platinz 
is not revived from its ſolution by inflammable ſpirit, nor taken up by 
eſſential! Oils or ZEther, and does not prevent Gold from being reviyed 
by the former, or taken up by the two latter. It is not precipitated 
by ſolution of green Vitriol, nor prevents Gold from being precipitated 
by that Salt. Theſe experiments afford ready means of diſtinguiſh. 
ing {mall proportions of Platina mixed with Gold, or of Gold mixed 
with Platina, and of perfectly purifying or ſeparating the two metals 
from one another. | 

A more particular account of the principal experiments I have 
hitherto a+ on this extraordinary metal, may be ſeen in the Philo. 
phical Tranſactions for the years 1754, and 1757, from whence the 
foregoing general reſults are extracted. Mr. Scheffer has likewiſe 
ou ſome curious experiments on this metal, which he calls white 

old, in the Kongl. Suenſka wetenſkaps academiens handlingar. The 
very ſmall quantity of Platina, which he was furniſhed with, did not 
permit his carrying theſe experiments to any conſiderable length; ſo far 
as they go they agree ſufficiently with mine, exccpt in regard to the 
effect of the Arſenic. He reports that Platina, ſtrongly heated, melts 
in an inſtant upon the contact of a very ſmall proportion of white Ar- 
ſenic. I have treated Platina and Arſenic in different ways, with and 
without ivflammable additions, by the moſt intenſe fires I was able to 
excite, without ever oblerving it become fluid. There was commonly 
a tendency to fuſion on the ſurface, which appeared in part ſmooth, 
bright, and united; but the internal part of the maſs was conſtant] 
found to conſiſt of unchanged grains of Platina. It was the ſmallnels 
of the quantity which prevented Mr. Scheffer from obſerving that the 
fuſion was only apparent and ſuperficial, 
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. | 
ILVER (the Luna, Diana, Proſerpina, Regina $1itven, 


de 

| metalloram, of the Chemiſts,) is the moſt per- 
© Its general 
na fe, ductile, and fixed, in the fire, of all metals after j,&.-. 
hy Gold (u.) A ſingle grain has been drawn into a wire ductility, 
ed three yards in length, and the wire flatted into a plate 

ry an inch broad. In common fires it ſuffers no dimi- gxity ; 

m- 


nution of its weight, and, kept in the vehement heat 
of a glaſs- houſe * for a month, it loſes no more 
than one ſixty- fourth. In the focus of Tſchirnhaus's expogea 
large burning: glaſs it ſmokes for a long while, then to a bura- 
contracts a greyiſh aſh on the ſurface, and at lengths 
is totally diſſipated. f i : | 

The proper menſtruum of Silver 1s the nitrous acid, Nelſon 
which, if well dephlegmated, will diſſolve equal its lid. 
own weight ; the ſolution ſtains the ſkin black (x). 

” Some 


(i) Silver. ] Silver is a ſoft, flexible metal, of little or no elaſticity : 
by hammering it becomes moderately hard, elaſtic, and ſonorous; more 
ſo than Gold, leſs than Copper or Iron. Its ſpecific gravity is to that 
of water nearly as 104 to 1. It melts, in a bright and red heat, a 
little ſooner than Gold; and, when in fuſion, appears a perfect ſpecu- 
lum. Like Gold, it continues ductile when heated, as well as when 
cold; loſes a little of its ductility by ſudden cooling; proves brittle 
when heated by hammering ; and regains its " 537g» malleability on 
being nealed, that is, fight) ignited, and ſuffered to cool very lei- 
ſurely. It ſeems to be perfectly fixed in the greateſt degree of culinary 
fire, the ſmall diminution, which, in ſome experiments of this kind, 
has happened at firſt, being apparently not of the Silver itſelf, but of 
ſome other metal with which it had been debaſed. 

(x) Solution flains, &c. ] It ſtains hair, bones, and other ſolid parts of 
animals, and different kinds of wood, of all the intermediate ſhades, 
from a light brown to a deep and laſting black. The liquors com- 
monly ſold for ſtaining hair brown or black are no other than ſolutions 
of Silver in Aqua fortis, ſo far diluted in water as not ſenſibly to cor- 
rode the hair. 

It gives a permanent ſtain likewiſe to ſundry ſtones ; not only to 
thoſe of the ſofter kind, as marble, but to ſome of conſiderable hard- 
nels, as Agates and Jaſpers. The folution, for this purpoſe, ſhould 
be fully ſaturated with the metal, and the ſtone, after the liquor has 
been applied, expoſed for fome time to the ſun. Mr. du Fay obſerves, 
(in 7 upon this ſubje& in the French Memoirs for the year 1728) 
that if the ſolution be repeatedly applied, it will penetrate, in the whi- 
tin Agate or Chalcedony, about one twelfth of an inch; that the tine- 
ture does not prove uniform, on account of the veins in the ſtone ; that 
the colou.s, thus communicated by art, arc readiſy diſtinguiſhable from 
tue natural, by their diſ:ppearing, upon th u Jaying- the one my 

night 
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Cryſtals. 


Mral lic BO DIES. 
Some have thought to increaſe the ſtrength of the 


Nitre, and been ſurprized to find that, inſtead of 
acting more powerfully upon Silver, it would not noy 
diſſolve that metal at all, only corroding it into a 
white powder; and that, on the other hand, it now 
proved a menſtruum for Gold, which before it had 
no effect upon. Theſe alterations N 5 wholly 
upon the Nure containing Sea Salt; whoſe Acid 1s 
expelled in the diſtillation by a part of the nitrous, 
and forced over along with the reſt z pure Spirit of 
Nitre, drawn over from pure freſh Nitre, diſſolves 

Silver, and leaves Gold untouched, as at firſt. 
Solution of Silver, evaporated a little, ſhoots in 
the cold into Cryſtals (y), intenſely bitter and corro- 
ſive, and hence called by ſome fel metallorum, the gall 
of 


night in Aqua fortis ; that, on expofing it to the ſun afterwards for ſome 
days, the colour return; that the ſolution gave ſomewhat different tinc- 
tuzcs to different ſtones : to oriental Agate a deeper black than to the 
common Chalcedony ; to an Agate ſpotted with yellow, a purple; to 
the Jade-ſtone, a pale browniſh; the common Emerald, an opake 
black; to common Granate, a violet unequally deep; to Serpentine- 


ſtone, an olive; to Marble, a reddiſh, which changed to a purple, and 
_ in a brown; that on Slates, Talcs, and Amianthus, it had no its 
cet. = 
(y) Cryſtals.) The Cryſtals of Silver ſhoot into thin, colourlch, 
tranſparent plates, approaching to a triangular figure. They readih 
x d fore in water, and, by the aſſiſtance of warmth, in Spirit of Wire. 0 
Lxpoſed for lome time to a moderately ſtrong fire, they part by degrees calle 
wich all the Acid, and return into Silver again; though ſcarcely with- — N 
out ſome little loſs, unleſs borax or alcaline fluxes are added, to co. n 
le& and reunite the particles of the metal.—If laid on a burning coal, 5." 
the nitrous acid, deflagrating with the inflammable matter, as this — 
acid in all its combinations does, is quickly conſumed, and the Silver who 
revived. I have not obſerved in this experiment any conſiderable v0. h (+ 
Jatilization of the Silver ; though in the Adna nature curioſorum, ton, Ay 
vi. there is a remarkable hiſtory of Silver diflolved in the nitrous acil wh, 
being volatilized in cloſe veſſels, dy means of Charcoal. Four onnces - J 
of pure Silver being diſſolved in Aqua fortis, and the ſolution ſet to She 
diſtii in an earthen retort, a white tranſparent butter aroſe into the neck, dil 
and nothing remained behind ; by degrees the butter Kqueficd, and thin 
paſſed dowa into the phlegm in the receiver ; the whole being non = 
poured back into the retort, the Silver aroſe again along with the acid; ory 
on adding Sea-Salt to this volatilized ſolution, the Silver was precip o# | 
tated into a Luna Cornea. The volatilization. being attributed to tit . 
I:quor having ſtood in an claboratory where Charcoal was bringing , then 


me experiment was repeated with a freſh ſolution of Silver, mixcd #13 
a little powdered Charcoal, with the ſame event. 
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e of metals: the cryſtallization is promoted by Toy su vnn. 
ping in a little Spirit of Wine before the liquor is ſet Gyms, 
do ſhoot. The cryſtals, or the ſolution inſpiſſated 
* to dryneſs, melt in a ſmall heat, and form, on cool- 
ng, a dark coloured mals {till more corroſive, their ; 
a blegm having been diſſipated in the fire. This maſs Lunar 
id is the lunar Cauſtic or infernal Stone of the ſhops ; Sufi. 
br che greater conveniency of uſing it as a Caullic, 
zit eis commonly caſt in proper moulds into ſlender 
1 cylindrical pieces. b The Cryſtals. have been given in- 
of ternally, as purgatives and diuretics, and hence na- 


v2 med Catharticum lunare, and hydragogum Angeli Salæ; 
they are a medicine of great activity, too great to be 

taken with ſafety. 

If ſolution of Silver be diluted with pure water, a Arbor Di- 
conſiderable quantity of pure Mercury added, and *. 
the whole ſet by in a cold place, there will form by 
i a precipitation and cryſtallization reſembling 
a little tree, with its root, trunk, and branches, 
he called Arbor Dianæ, or the philoſophic Silver-tree, 
to WF Lemery gives another method of making an Arbor 
Dianæ, by adding to ſolution of Silver ſome warm 
a. diftilled Vinegar (2). —Sllver is precipitated from Precipita- 
„is folution by (2) Copper, Iron, Tin, and Zinc. _— 
> F 3 Copper 
in (z) Vegetationt.] Another kind of artificial vegeration, as it is | 
95 called, may be produced, by ſpreading a few drops of ſolution of Sil- 


ry ver upon a glaſs-plate, and placing in the middle a ſmall bit of any of 
4 the metals that precipitate Silver, as particularly of Iron. The Silver 
” W quickly concretes into curious ramifications all over the ſurface of the 
* plate. Other metallic ſolutions afford alſo vegetations on the ſame 
bole treatment, but none ſo elegant ones as that of Silver. e 
* (a) Precipitation of Silver. ] Silver is precipitated from Aqua fortis 
ton. by all the metals which diſſolve in that acid; reudily and copiouſly at 
acn] brit, but ſlowly and difficultly towards the end. The menſtruum gene- 
r. rally retains ſome portion of the Silver, as the Silver almoſt always does 
t to of the metal which precipitated it The reſiners, for recovering the 
** dilver from Aqua fortis after parting, employ Copper. The ſolution, 
and diluted with water, is put into a copper-veſlel, or into a glaſs one with 
non thin plates of Copper, and ſet in a gentle warmth : the Silver begins 
cad; immediately to ſeparate from the liquor, in form of fine grey ſcales or 
tip powder; a part of the Copper being diſſolved in its — ſo as to 
the unge the fluid more and more of a bluiſh-green colour; the plates are 


_ and then ſhaken, that ſuch part of the Silver as is depoſited upon 
2 miy fall off, and ſettle to the bottom. The digeſtion is continued 
"4 ireſh bright plate, kept for ſome time in the warm liquor, is no 


longer 
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SVN. Copper is commonly made choice of, the Precipitate 
was gbtained by that metal being the pureſt, though it is 
never entirely free from ſome portion of the Copper, 
This calx is employed for cold ſilvering, mixed with 
Nitre, Sal Ammoniac, and common Salt, in the pro- 
| ortion of one part of each of the Salts to two of the 
- frac Calx; ſome, inſtead of the Precipitate, take 
Silver leaf, with equal of its weight of Creme of 
Tartar, and the ſame quantity of common Salt. 
combina- The marine acid does not diſſolve Silver (5), but 


tion of Sil- Hrecini . A 6 
tion or >''- precipitates it from the nitrous. Upon adding, to a 


the marine | ſolution 
. longer obſerved to contract any powdery matter on the ſurface; when 
the liquor is poured off, and the Precipitate waſhed with freſh parcels of 
boiling water. The ſmall portion of Silver, which the Acid commonly 
ſtil] retains, may be precipitated by common Salt; the Copper, which 
the Silver retains, may be in part ſcorified and ſeparated, by fuſion 
with Nitre. It is obſervable, that though the Acid in this proceſs ſatu - 
rates itſelf with the Copper, in proportion as it lets go the Silver, yet 
the quantity of Copper, which it takes up, is not near ſo great as that 
of the Silver which it depoſites. One drachm of Copper will precipitate 
three of Silyer, and ſaturate all the acid that held the three drachms 
diſſolved. | | 

Abſorbent earths, as Chalk or Quick-lime, throw down a part of 
the Silver, but leave a very conſiderable part ſuſpended in the liquor, 
If the earth be moiſtened with the ſolution into the conſiſt.nce of a paſte, 
and expoſed to the ſun, it changes its white colour to a dark purpliſh 
black: diſtin characters may be exhibited on the matter, by inter- 
cepting a part of the ſun's light, by threads, ſlit paper, &c. placed on 
the outſide of the glaſs. Culinary fre does not affect its colour: after 
the maſs has been exſiccated by this, it changes as before, upon expo- 
ſure to the ſun. i 

Volatile alcaline Spirits, added to a ſolution of Silver precipitate little, 
Pure fixt Alcalies, and Alcalies rendered cauſtic by Quick-lime, throw 
down the whole. Fixt Alcalies, impregnated with inflammable mat- 
ter, by calcination with animal coals, occaſion at fixſt a conſiderable 
precipitation; but, if added to a larger quantity, take up great part of 
the metal again. Mr. Margraff relates, that edulcorated calces of Sil 
ver totally diſſolve, both in a Lixivium of theſe Alcalies, and in vola- 
tile Spirits; end that the marine acid precipitates the Silver from the 
volatile, but not f om the fixt alcaline ſolution. Kunckel reports, 
that the calx, precipitated by volatile ſpirits made with Quick-lime, 
fulminates or explodes in the fire; and that, by inſpiſſating a ſolution 
of pure Silver, melting the dry reſiduum, pouring it on Spirit of Urine 
ſuperſaturated with Salt, and ſetting the mixture in a gentle warmth, 
a blood-red maſs is produced, ſo tough as to be wound about the fu- 

ers. 

(b) Marine acid.) strong Spirit of Salt corrodes lcaf Silver into! 
white powder; on filings, or larger maſles, it has no effect. The 
highly concentrated «cid, applied, in the form cf vapour, to maſies d 
Bilyer at the ſame Time ſtrongly heated, readily corrodes them. Uh 
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ſolution of the metal made in Aqua fortis, either the $;,vgr. 
pure acid of Sea-Salt, or the Salt in ſubſtance, or. 
Sal Ammoniac, the liquor inſtantly becomes milky, F 
and, on ſtanding, depoſites the Silver now combined 
with the marine acid -into a white powder. This, 
when ſufficiently waſhed with water, proves inſipid, 
though containing ſo much acid as to weigh one 
fourth more than the Silver employed. It does not 
diſſolve in water, Spirit of Wine, Aqua fortis, or 
Aqua regis, but is, in ſome ſmall degree, acted on 
by the vitriolic acid. It melts in the fire as ſoon as 
it begins to grow red-hot ; and, on cooling, forms 
a ponderous browniſh maſs, which, if caſt into 
thin plates, proves ſemi-traniparent and ſomewhat 
flexible, like horn; whence its name Luna Cor- an. 
nega. A ſtronger fire does not expel the acid from Silver vo- 
the Siver, the whole concrete either ariſing in fumes, latliaed. 
or linking through the veſſel, without any. ſeparation 
of its parts: it may be ſublimed like Arſenic, with : 
which 1t has, in many reſpects, a great analogy. If 
mixed with fixt Alcaline Salts, or inflammable ſub- 
ſtances, as Oil or Tallow, and melted in a crucible, 
the acid is abſorbed and expelled, and the Silver re- 
covered pure (c.) | | 


The 


iffi.ings, grains, or plates, of the metal be mixed with about twice 
their weight of Mercury ſublimate, and expoſed to a moderate fire in a 
retort or other proper veſſel, the marine acid of the ſublimate will be 
abſorbed by the Silver, and form with it a Luna Cornea; whilſt the 
Mercury, now diſengaged from the acid, diſtils in its running form. 
—— The marine acid is commonly ſuppoſed incapable of diſſolving Sil- 
ver into a liquid ſtate, Henckel reports, in his tract de appropriatione, 
that if red Silver ore, which conſiſts of Silyer intimately blended with red” 
Arſenic, be digeſted in Spirit of Salt, the Silver will b. extracted, and 
kept permanently diſſol ved. | 

(c Luna Cornea Silver recovered pure,] Luna Cornea is moſt com- 
modiouily prepared, by diluting a ſolution of Silver with ten or twelve 
times its quantity of water, and adding by degrees 2 ſolution of Sea- 
Salt, ſo long as it occaſions any turbidneſs or milky hue. The whole 
is then to be ſet by till the white powder has ſettled : when the clear 
liquor 13 to be poured off, and the precipitate waſhed with freſh parcels 
of boiling water, If the Silver contained any portion of Copper, which 
it always does after the common methods of purification, that metal 
will here be ſeparated, and left diflolved in the liquor; pure Sea-Salt 
precipitating no metallic body but Silver, Lead, aud Mercury, Hence 


Silver 


- 
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Suver. The vitriolic acid alſo precipitates Silyer from the 
LW Nitrous, but does not act upon Silver in its metallic 
Combina- ſtate, unleſs high concentrated and aſſiſted by a boil. 


ew: ing heat (d). The marine acid precipitates Silver 


e acid. from the vitriolic, in the ſame manner as from the 
nitrous, | | 

Amalga: Mercury very readily amalgamates with Silver leaf, 

mation. Tt eaſjly unites likewiſe with the calx of Silver pre- 

cipitated by Copper, but does not touch the calces 
precipitated by Salts, | 5 

e 


Silver is brought by this proceſs to a degree of purity ſcarce procurable 
by any other known means. 

The Silver may be recovered from the Luna Cornea, by fuſion with 
alcaline and inflammable fluxes as directed by the author, or with cer- 
tain metallic bodies; but in-theſe operations there happens always a 

onſiderable lots of the Silver, a part of the volatile calx being diſſipated 

y the fire, before the alcali or metal can abſorb jts acid. Mr. Marg- 

raf has diſcovered a method of reviving the Silver with little or no 
Fore; Mercury, aſſiſted by volatile Salts, imbibing it by trituration, 
without heat. One part of Luna Cornea, and two of volatile Salt, are 
to be ground together in a glaſs mortar, with ſo much water as will 
reduce them into the conſiſtenee of a thin paſte, for a 1 of an hour 
or more; five parts of pure Quick-filver are then to be added, with 3 
little more water, and the triture continued for ſome hours. A fine 
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amalgam will he thus obtained; which is to be waſhed with freſh par- t 
cels of water, ſo long as any white powder ſeparates. Nearly the whole t 
of the Silver is contained in the amalgam, and may be recovered per- 
fe&ly pure by diſtilling off the Mercury. The white powder holds . 
a {mall proportion, ſeparable by gentle ſublimation: the matter which t 
ſublimes is nearly ſimilar ro Mercurius dulcis. f 
Luna Cornea totally diſſolves in volatile alcaline Spirits, without an | 
ſeparatjon of the metal; expoſed to the fire in a cloſe copper veſſel, t 
it penctrates the Copper, and tinges it throughout of a Silver colour. r 
—— Kunckel obſerves, that when carefully prepared, melted in 2 
glaſs veſſel, and ſuffered to cool ſlowly, (to prevent its cracking) it b 
roves clear and tranſparent, may be turned into a lathe, and formed 2 
into elegant ſigures. He ſuppoſes this to be the preparation which gave t 


riſe to the notion of malleable Glaſs. 
(4) Silver avith witriolic acid.] Oil of Vitriol, aſſiſted by a boiling f 
heat, corrodes into a ſaline maſs half its weight of ſilver filings. This 


compound diſcovers a remaikable attraction to Mercury; it coagulates : 
and hardens as much Quick ſilver as the acid coy ex at firſt : if the Il 
hard concrete be diluted Iith freſh acid, it melts eaſily in the fire, and 1 
does not part with the Mercury in the greateſt heut that glaſs veſſels f 
can ſupport. The vitriolic acid by itſelf ſtrongly retains Mercury, but l 
not near ſo much as when thus combined with Silver. | 


Silver, thus corroded by the vitriolic acid, or precipitated by it from 
the nitrous, may be in great part diſſolved into a liquid ſtate, by cau- 
tioully applying a very littie water at a time; and more effectually, by X 
rep'ating the coction in freſh Oil of Vitriol. The calx, piecipitatcd h 
from this ſolution by the marine acid, is ſeid, by Kunckel, to be mole 
yolatile and penetrating than the common Luna Cornea, 
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The vapours of ſulphureous ſolutions ſtain Silver 81 vRR. 
ellow or black. Sulphur melted with Silver debaſes 
| its colour to a leaden hue, renders it more eaſily fuſi- - 
| ble than, and makes it flow ſo thin as to be apt, in 7 


„ 


; a little time, to penetrate the crucible : in a heat 
juſt below fuſion, a part of the Silver ſhoots up, all 
L aver the ſurface, into capillary effloreſcences. Aqua 


pf fortis, the ſolvent of pure Silver, does not act upon 
mie Silver in this compound, but fixt alcaling 

Salts, the menſtruum of Sulphur, may be made 
e to abſorb that ingredient; the Alcali however, when 
le combined with the Sulphur, will take the Sil- 
ver up again. If the ſulphurated Silver be mixed 


a with Mercury ſublimate, and expoſed to the fire, the 
a Mercury of the ſublimate will unite with the Sul- 
d phur, and carry it up in the form of Cinnabar, whilft 
A the marine Acid of the ſublimate unites with the Sil 
n, ver into a Luna Cornea, which remains at the bottom 
"I of the glaſs. Fire alone, continued for ſome time, 
ur is ſufficient to expel the Sulphur from Silver. 
1 Silver is purified from the baſer metals by cupella - purificati- 
- tion wich Lead. It always retains, however, after on of Sit- 
ole that operation, ſome ſmall portion of Copper, ſuffi- 
Ids cient to impregnate volatile Spirits with a blue tinc- Tindura 
ich ture, which ſome have erroneouſly 9 to proceed Tun. 
W from the Silver itfelf. It is purified from this admix- 
fel, ture by melting it twice or L & with Nitre and Bo- 
45 rax. The Scoriz, on the firſt fuſion, are commonly 
i blue; on the ſecond, green; and on the third, white, 
ied a mark of the purification being compleated. But 
onda the moſt effectual purification is the revival of Silver 
ling trom Luna Cornea, 
— Silver is purified and whitened externally by boil- silver boil- 
the Ing in a ſolution of Tartar and common Salt. This ed white, 
* 15 no other than an extraction of the cupreous pact 
bat from the ſurface of the Silver, by the acid of the 
| Tartar acuated with the common Salt. 
m_ The Silver employed for coins and utenſils, has 
| by always an admixture of Copper, which improves its 
ws hardneſs and ſonorouſneſs. Its degree of fineneſs is 


expreſſed 
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S11vtr, expreſſed among us by loths or half ounces : a naret 


— contains ſixteen half ounces. The Silver is ſaid to 


found. 


fully in America, particularly in Peru and Potoſi, 
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be of ſixteen loths, when all the ſixteen half ounces 
are pure Silver; of fifteen, when only fifteen half oun- 
ces are pure Silver, and the other Copper, &:c.—Moſ 
of the other metallic bodies render it brittle. One 
part of Tin deſtroys the malleability of above an 
hundred parts of Silver; and Regulus of Antimony 
has this effect in a ſtill greater degree. Both Regulus 
of Antimony and Arſenic render a part of the Silver 
volatile in the fire (e.) 

Silver is found in all countries, but moſt plenti- 


from whence large quantities are brought annually 
into 


ce) Silver with other metals.) Its colour is debaſed by all the me- 
tals, and its malleability greatly injured by all but Gold and Copper, 
The Engliſh ſtandard Silver contains one part of Copper to twelve and 
one third of pure Silver,—-—sSilver diſcovers, in ſome circumſtances, a 
great attraction to Lead; though it does not retain any of that metal in 
cupellation, as Gold does. If a mixture of Silver and Copper be 
melted with Lead, in certain proportions, and the compound after- 
wards expoſed to a moderate fire, the Lead and Si:ver will melt out 
together, bringing very little of the Copper with them: by this method 
Silver is often ſeparated from Copper in the large works. The effect 
does not wholly depend upon the different fuſibility of the metals; for 
if Tin, which is of moic fuſible than Lead, be treated in the ſame 
manner with a mixture of Copper and Silver, there will be no eliqua- 
tion, the three ingredients, here, ſtrongly attracting one another, ſo 
as to come all into fuſion together. Again, if Silver be melted with 
Iron, and Lead added to the mixture, the Silver will forſake the Iron 
to unite with the Lead, and the Iron will float by itſelf on the ſurface, 

Silver with witrrous matters.) Precipitates or calces of Silver melted 
with vitreous ſubſtances, impart to them a yellow colour. Kunckel 
obſe) ves, that, when the glaſs is ſtrongly ſtirred in fuſion with an Iron 
rod, or blown into vellels, it changes its uniform tinge into an opake 
milkineſs, variegated with yeliow and other colours : the preparation 
of Silver he employs is Luna Cornea. This, or the other precipitates, 
ſpread upon a glaſs plate, adhere and ſtain it yellow by ignition with- 
out fuſion : hence their uſe in painting on Glats. 

The moſt beautiful yellow enamel for Porcelane hitherto diſcovered, 
(communicated in the Phil, Tranſ. and the Swediſh Acts) owes its 
colour to Silver. A Glaſs made from three parts of Litharge and one 
of Flint, is reduced into groſs powder, and a ſolution of about one 
twentieth its weight of Silver poured upon it; the mixture is ftirr 
together, exſiccated and melted again, and, when in thin fuſion, poured 
out. This compoſition, ground into fine powder, is applied on the 
Porcelane previouſly heated, and the ignition continued, under a muf- 
fle, till the powder melts, which is known by its gliſtening. The ware 
1s then taken out of the furnace, and, whilſt it continues red-hot, held 
= the lmoke of burning vegetables, which calls forth the beautiful 
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into Europe. It is met with either in its perfect 8 VIX. 
metallic ſtate, or in the form of ore, or blende 
in the ores of other metals. To :y41; 

Native malleable Silver occurs not unfrequently, Native Sil. 
in different Stones, Earths, and in moſt kinds of “e. 
Sands; in ſmall pieces, of different figures, chiefly 
filaments or ſcales. It generally contains ſomewhat 
arſenical, but never holds any Gold, though native 
Gold is ſeldom tree from Silver. | 

The principal - ores of Silver are, (1.) Ganſckothig ores o 
ertz, gooſe- dung ore, ſo called from its colour; this Silver. 
is ſurrounded, and penetrated with effloreſcences of 
capillary Silver. (2.) Glaſertæ; compoled of Silver 
and Sulphur. This ore is of an irregular figure, 
ſometimes cubical, ſometimes of eight cr more ſides. 
When pure, it may be hammered or cut almoſt like 
Lead; but if penetrated by foreign matters it falls in 
pieces from a blow: the pieces ſingly prove malle - 
able. There are ſome ſorts brittle throughout, pro- 
bably from an admixture of Arſenic. Its colour is 
blackiſh, ſometimes. brighter and ſometimes darker. 
There is one ſort of a grey colour almoſt like the 
fallow ore, but differing from that ore in containing 
no Copper, It melts in the fire as ſoon as it begins 
to grow red-hot. Its yield of Silver is variable, but 
always large, amounting commonly to about three 
fourths of its weight. (3.) Hornertz, horn ore; 
externally irregular, internally compoſed of fine leaves 
laid together and ſemi-tranſparent like horn. It yields, 
like the foregoing, both to the hammer and the 
knife, Its colour is whitiſh, yellowiſh, or browniſh. - 

It is commonly foul on the outſide, but may be eaſily 
diſtinguiſhed by cutting or bending it. In the fire 
it emits both an arſenical and ſulphureous fume ; 
and commonly affords, two thirds its weight of Silver, 
(4.) Rothgylden ertz, red Silver ore, is ſometimes of 
a deep tranſparent red, and ſometimes darker, It is 
diſtinguiſhed from Cinnabar, by its colour inclining 
not to an aurora or brick red, but to the garnet or 
ruby red, or a purple red; though there are red 


Silver 
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+vtx. Silver ores alſo of a dull brick hue. The colour of 
Cinnabar is improved, but that of Silver ores de. 
baſed, by grinding them into fine powder. This 
ore is very ponderous, melts in the fire before it 
becomes red hot, and emits thick fumes ſmelling 
ſtrongly of Arſenic. It conſiſts of Silver and Arſenic, 
with a hatle ſulphur ; and with theſe ingredients, or 
with equal parts of Arſenic and native Silver, it may be 
imitated by art. The quantity of Silver in the deep 
red ſorts is commonly from ſixty to ſixty- two pounds on 
the hundred. The yield of the darker kinds is incon- 
ſtant. Theſe laſt hold commonly a little Iron. (g.) 
Weiſſpuldenertz, white Silver ore, is of a bright grey co- 
tour, ponderous and brittle. When pure 1t contains 
ſeven pounds of Silver on the hundred, but a larger 
quantity of Copper. It conſiſts of Silver, Copper, 
Antimony, Arſenic, and Sulphur. Several forts con- 
tain hkewiſe Iron, and hold but very little Silver, 
as two ounces on the hundred weight: theſe are of a 
paler and brighter colour than the others, and called 
lain Weifſertz, white ore. The white Silver ores 
—— a great reſemblance in colour to the paler 
cobalts; theſe laſt however are ſenſibly whiter, and 
incline a little, like Biſmuth, to a reddiſh or yellowiſh 
caſt. (6.) The fablertz and fablkupferertz, fallow 
ore and fallow Copper ore, are ranked among the 
ores of Silver, though they belong more properly to 
thoſe of Copper. Their colour is a dark grey. 
They are found among, and ſometimes blended with, 
Copper ores and Copper pyritz. They hold from 
four ounces to ſome pounds of Silver upon the hun- 
dred. (7.) Federertz, feather ore, is compoſed of 
extremely fine fibres or hairs. It holds two ounces 
of Silver on the hundred weight, and contains both 
Arſenic and Sulphur, for it yields, on ſublimation, 
a yellow Arſenic. (8.) Ruſs, ſooty ore, conſiſts of 

a fine, ſoft, black duſt, which is commonly lodged 


in clefts. It is very rich in Silver, yielding ſome- 
times half its weight, 


Silver 
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Silver is extracted from its matrices by amalgama- Sr vxx. 
tion with Mercury; and from its true ores by 
fuſion, or by ſcorification with Lead in the ſame 


manner as Gold (5). | 


CLASS II. IMPERFECT Met as. 


Malleable metals; — reſiſting the fire in cloſe ueſſels; — 

in open ones, calcining; — when calcined, or corroded 

Acids, not revivable again into their metallic form 
without the addition of inflammable matter. 


HESE metals appear actually to contain an IurERT. 
inflammable principle, which is burnt out in METAL. 
the calcination, and extracted from them by acids. Boprzs. 
Nitre, which deflagrates with and diſſipates the in- 


| ax MG Contain 
flammable principle where-ever it is to be found, an inflam- 


deflagrates with the imperfect metals, and thus occa- _ 
ſions inſtantly the ſame change that fire alone would 


more 


(f) Extraction of Silver from the ore,] In the mines of the Spaniſh 
Weſt-Indies, the Silver is for the moſt part native, or only embedded 
in earths and ſtones, fo as to be ſeparable by comminution, ablution, 
and amalgamation, nearly in the ſame manner as Gold. The method 
of conducting the proceſs is particularly deſcribed by Alonſo Barba. 

The proper ores of Silver are moſt common in Germany. The 
black malleable ore, the ſecond of thoſe above enumerated, is the 
only one that has been met with in England, and tms but rarely. 
The Silver is extracted by calcination and fuſion. The Sulphur and 
Arſenic, (one, or other, or both of which, are blended in all the true 
ores of Silver) are totally diſſipable by ſimple calcination; Silver 
having little affinity with thoſe minerals, and parting with them more 
readily than any of the baſer metals does. The Silver may afterwards * 
be ſeparated from the remaining earthy or ſtony matters, by fuſion 
or ſcorification with Lead, which anſwers the ſame purpoſes here as 
in the extraction of Gold from its ores or matrices, ſee page 40. Silver 
may likewiſe be got out from the ore, by fuſion with a large portion of 
Lead without calcination, and in ſome caſes to better advantage than 
when that proceſs is premiſed : for Lead abſorbs from this metal both 
Arſenic and. Sulphur ; and Arſenic remarkably promotes the vitrifica- 
tion of Lead, and forms with it a glaſs far more active as a flux for 
refractory matters than the ſimple glaſs of Lead. 

Mott of the Engliſh Lead ores contain ſome portion of Silver; and 

e of them ſo much as to be worked for this metal to advantage. 
Thoſe of Cardiganſhire are ſaid to yield from ten to twenty pounds 
on the ton. Theſe are firſt run down as other Lead ores ; and the Silver 
2— extracted from the Lead, by working off the Lead upon 
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IarERr. more ſlowly 7 ſome of theſe metals emit 
ö viſible flames by themſelves. 
DIES The phlogiſtic principle is the ſame in one 
Thei: in. as in another, in metals as in other bodies, in the 
flammable mineral as in the vegetable and animal kingdoms. 
part the When metals, by the loſs of their own phlogiſton, 


ſame with ; : 
that of ve- have been changed into a calx or vitreous maſs, 


getables the introduction of any other inflammable matter, 


Fo vegetables or animals, Charcoal, Reſins, Oils, 


Fats, c. inſtantly reſtores their metallic appearance, 
and all their priſtine qualities. 
Their The calx differs greatly in different metals: it is 
- of on this, that the diſtinguiſhing characters of each 
; articular metal depend, the calx of one metal 
orming always with phlogiſton no other than the 
ſame metal again. Theſe calces are ſuppoſed to con- 
fiſt of a certain fixed vitreſcible earth, and a more 
volatile principle called mercurial. When metals 
have been but barely calcined, they have loſt only 
their phlogiſton, and are recoverable. by the intro- 
duction of freſh phlogiſton. A more thorough cal. 
cination, by long continuance of fire or by additions, 
diſſipates a part of this mercurial principle; and as 
no method has been diſcovered of ſupplying i by 
art, the quantity of metal revivable will be propor- 
tionably leſs. The proceſs is capable of being car- 
ried ſo far, that no metal at all ſhall be recovered, 
and on the calx ſhall differ but little from a mere 
Eartn. | 
The perfect metals, of the foregoing claſs, though 
not reſoluble by theſe operations into any diſſimilar 
_ are ſuppoſed, from analogy, to conſiſt of the 
tke principles, 


E 


LIAp. EAP, Saturn, is a pale or livid white metal; 
—— ſoon loſing its brightneſs in the air, and con- 
| tracting a blackiſh or greyiſh aſh colour; very ar 
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and flexible (g); unelaſtic and unſonorous; the LRA. 
heavieſt of all metallic bodies but Gold, Quickſilverr 
and Platina] : it is upwards of eleven times heavier * 
than an equal bulk of water. Ws. 

It melts in a very ſmall degree of fire, long before puſbility. 
it grows red-hot: in a ſtrong red heat, it boils and 
emits viſible fumes (). It loſes of its malleability | 
in proportion as it is heated: by nimble agitation, Granula- 
when it is juſt ready to melt, or when returning from tion. 
a fluid to a conſiſtent ſtate, it may ce divided into 
ſmall grains or powder. Granulated Lead 1s com- 
monly prepared, by pouring the melted metal into 
a wooden box rubbed on the inſide with Chalk, and 
ſtrongly ſhaking it till it ſets or becomes ſolid. When 


large quantities are prepared, a wooden trough is 


made 


(8g) Lead — flexible, &c.) Lead is the ſofteſt and moſt flexible of 
all metallic bodies; eafily cut with a knife, ſhaved with a plane, 
grooved for windows by being drawn through the glazier's vice, flatted, 
by paſſing betwixt wooden rollers, into large thin ſheets. When 
broke by repeated bendings, backwards and forwards, each piece 
appears * out ſmooth to an edge, like the fracture of well nealed 
Gold or Silver. It is not however ductile to any great degree, either 
in the form of wire or leaf; in this reſpe& coming far ſhort of all 
the other malleable metals. 

Some have preferred, for mechanic uſes, the milled Lead, or flatted 
ſheets, to the caſt; as being more equal, ſmooth, and ſolid. But 
whatever advantages of this kind, the milled ſort may appear to have 
at firſt, they are not found to be very durable. When the Lead is 
ſtretched between the rollers, its cavities muſt neceſſarily be enlarged :; 
the particles of metal, that may be ſqueezed into them, can have no 
union or adheſion with the contiguous particles; and of conſequence 
muſt be liable, from bending, blows, jarrs, or other light external 
cauſes, to ſtart out again, and leave the maſs ſpongy and porous. 

Lead yields the dulleſt and weakeſt ſound of all metallic bodies. 
Reaumur obſerves, that it is rendered ſonorous, by caſting a ſmall 
quantity into a ſpherical or elliptical ſegment, as in the bottom of an 
Iron ladle: from hence he conjectures, that the ſound of the ſonorous 
metals might be improved, for the bells of clocks, &c. by giving 
them a ſimilar form. 

(% Fufibility of Lead.) It melts a little later than Tin or Biſmuth ; 
much ſooner 5 any other metal; about the five hundred and fortieth 
degree of Fahrenheit's thermometer. The plumbers caſt thin ſheets of 

ad upon a table or mould, covered with a woollen and above this 
a linen cloth, without burning or ſcorching the cloths. The melted 

d is received in a wooden caſe without a bottom, which being 
rawn down the ſloping table by a man at each ſide, leaves a ſheer, 
of its own width, and more or leſs thin according to the greater or 

's celerity of its deſcent. For thick plates, the table is covered 
with moiſtened ſand, and the liquid metal conducted evenly over it, 

2 wooden ſtrike which bears on a ledge at each fide, 
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LzaD. made uſe of. It is formed into round granules of 


— 
Shot. 


Calcina- 


ſhot, by pouring the melted Lead into cold water, 
through a perforated plate ; a little Orpiment being 
added to the metal in fuſion ; this improves its hard- 
neſs, and makes it run more regularly into globules 
without drawing a tail. | 
Lead, when juſt become fluid, looks bright like 
Quickſilver; but preſently contracts on the ſurface 
a variouſly coloured powdery pellicle. Some have 
fuppoſed that this was an heterogeneous ſubſtance; 
and that the Lead, by its ſeparation, became purer, 
But after this imaginary purification, it will till, 
bon continuing the fire, exhibit a pellicle as at firſt: 
il chis is taken off, or the metal ſtirred, ſo as to 
_ a freſh ſurface to the air, a new one will ariſe, 
i by degrees the whole quantity is changed into a 


Revival of duſky powder or calx, called plumbum uſtum. The 
the Calx. injection of a little fat, charcoal powder, or other 


inflammable matters, prevents this change, and readily 
revives the calx into Lead again, notwithſtanding 


Boerhaave's aſſertion that the calx of Lead is very 
hard to reduce (i). 4 
* 


(i) Calx of Lead revived.) The calces and the glaſs of Lead are 
extremely eaſy of revival; more fo than thoſe of any other metal. 
Common Flint glaſs contains a large proportion of vitrified Lead: 
I have extracted from it one fourth its weight of perfect malleable 
Lead. If a piece of this glaſs be — in a crucible with Soot, 
ered Charcoal, or other like inflammable matters, and cemented 
or ſome time with a fire inſufficient to melt it, the Lead will be te- 
vived throughout the whole internal ſubſtance of the glaſs, into littl: 
drops. If the matter is brought into fuſion, the Lead ſubſides, collect: 
ed into one button at the bottom. This experiment affords a remark- 
able inſtance, not only of the eaſy reducibility of Lead, but of the 
penetrability of Glaſs, a ſubſtance which is looked upon as impervious 
to all kinds of fumes. I have ſeen innumerable globules of Lead 
thus revived in the middle of glafſs-ſtoppers above an inch thick, with- 
out the leaſt viſible crack or eroſion of the ſurface. 


Wafers are coloured red by the red calx of Lead called Minium, 


On holding a Wafer barely in the flame of a candle, its Lead is pie. 
ſently reduced, and runs down in drops. ; 
The calces and glaſs of this metal abſorb the inflammable principle 
even from ſome other metallic bodies. If glaſs of Lead be melted i 
an Iron veſſel, or ſtirred in fufion with an Iron rod, great part of the 
Lead will reſume its metallic form, a proportionable quantity of tit 
Iron ſcorify ing. | , 


MEeTAaLL1ic BoD IE Ss. 81 


Calx of Lead expoſed to the fire in a furnace ſo Leap. 


contrived as that the flame may play upon its ſurface, -—>— 


becomes white, . yellow, and at length of a bright 2 


red colour; hence the yellow Lead or Maſticot, nium. 


and the red Lead or Minium of the painters. Some 
ſuppoſe the converſion of Lead into Minium to be 
an effect of ſimple calcination, produced by the 
heat acting through the ſides of the veſſel; but no 
degree of heat will change the calx to a red colour, 
without the immediate contact of ſmoky flame. The 
metal acquires, in this operation, an increaſe of its 
weight, nineteen pounds of Lead yielding twenty 
pounds of Minium. — The largeſt quantities of 
Minium are made at Venice, and in England. The 
Venetians employ for the beſt ſort, called minio fine, 
Ceruſſe or white Lead; for the middling fort, minis 
neſan, the refuſe plates of Lead remaining after the 
making of Ceruſſe; the worſt kind, minio ordinaire, 
is prepared from Litharge (&). | 
f Lead be urged with a bright red heat, it changes Litharge. 
by degrees into a yellow, flaky ſcoria, called Litharge, 
of a paler or deeper colour according to the degree 
of fire it has undergone. The paler ſort is diſtin- 
guiſned by the name of Litharge of Silver, the 
darker by that of Litharge of Gold ; though neither 
of them contains any portion of theſe metals (1). 
Vor. I. | G | All 
It is ſaid, that Lead, recovered from its calces, proves ſomewhat 
harder and whiter than at firſt, and Jeſs ſubject to tarniſh in the air. 
The difference, if any, is certainly very ſmall. 
_ (k) Minium.) Minlum is commonly prepared from Lead calcined 
into a oe 5 by keeping it melted over the fire. This powder, 
ground in mills, is further calcined, in a reverberatory furnace, under 
a low arch, and frequently ſtirred with an Iron rake, to prevent its 
melting and running into clots, and to expoſe a freſh ſurface to the 
ation of the air and flame. The calcination laſts two or three days. 
The increaſe of weight is ſaid to amount to one fourth the weight of 
the Lead; and the Lead recovered from the Minium to be one twen- 
tith leſs than the original weight of the metal. If the Vinium be 


urther calcined, the increaſe is no more; but che quantity of Lead 


iccoverable proves leſs in proportion to the vefiemence and continuance 
of the calcination, - 4 SIS 


0 (1) Litharge.) The deep coloured Litharge is the moſt perfect ſort: 
8 pale contains a conſiderable portion of Lead in its metallic fate, 
or dacalcined, and hence is never to be employed for ſuch operations 

as 


DDr 
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LzaD. All the calces and ſcoriæ of Lead vitrify more eaſily 
Free than thoſe of any other metal: expoſed to a mode. 
Lead, rately ſtrong fire, they quickly run into a tranſparent 
yellow glaſs. This glaſs, in fuſion, powerfully dif. 
{olves and vitrifies the more refractory metallic calces 
and earths; and unleſs ſaturated with theſe kinds of 
additions, corrodes and ſinks through the common 
crucibles (m). 

Parifica- If Gold or Silver be mixed with Lead, and ex. 
tion of poſed to the fire, the Lead ſcorifies, as it would by 
Silver by itſelf, and ariſes to the ſurface, ſo as to be raked off 
Lead. in the form of Glaſs or Litharge; at the ſame time 
| carrying with it any imperfect metal that the Gold or 
Silver had been mixed with, but leaving thoſe per- 
fect metals themſclves unhurt. Hence Gold and 
Silver are purified by means of Lead from admix- 
' tures of the baſer metals; and hence Lead is called 
by the chemiſts, Balneum ſolis & lunæ, lavacrum regis 
& regine, ſapo metallorum, &c. — The Litharge met 
with in the ſhops is produced in thoſe works where 
Gold and Silver are thus purified ; and contains the 
heterogeneous metals which the Gold or Silver had 

been mixed with, | 
Silver pro- If Glaſs of Lead be reduced into Lead, and the 
guced eng. Tevived Lead ſcorified again, there commonly re. 
oO mains a ſmall grain of Silver. If the Glaſs produced 
in this operation be again revived, another granule of 
Silver will be left upon a ſecond ſcorification. There 
ö 
as demand a true calx or ſcoria of Lead. Even the bighed coloured 


Litharge is ſeldom free from a little metallic Lead; diſcoverable and 
ſeparable, by melting the maſs in a crucible, when the Lead ſubſidet 
to the of N © a 
(m) s of Lead — diſſolves earths, &c. in fuſion.] Hence t 
uſe of Lead in 8 whether for 7 79 tranſparent 
glaſs, or for bringing refractory minerals, that participate of Gold of 
ilver, into thin fuſion, in order to the ſeparation of thoſe metals. 
The glaſſes made with it are ſoft : and hence its unfitneſs as a baſs 
for paſte and artificial gems, though it anſwers extremely well in point 
bf tranſparency, luſtre, and beauty of the colours. It is obſervable, 
that calces of Lead diſſolve or vitrify ſand very eaſily, but clay ve! 
difficultiy ; hence crucibles, in whoſe compoſition ſand js an ingredient, 
are the ſooneſt corroded by them. Calces of Iron, on the contruþ 
render glay fuſible, and ſand refractory. | 
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is a certain experiment, in which, by gradually taking an. 


x g — md 
inflammable and vitreſcible, greateſt part of Lead 


away from the mercurial earth, and adding to the 


is {ſaid to be] convertible into Silver. 


ad, mixed with Tin, calcines ſooner than by Calcina- 
itſelf : one pound of Tin quickly incinerates ten * with 


pounds of Lead (x). With Arſenic it runs into a 
G 2 hyacinth 


(n) Lead with other metals.) Lead mingles in fuſion with all the 
metals except Iron; with which it refuſes any degree of union, ſo 
long as the Lead preſerves its metallic form. On continuing the fire, 
the Lead, ſcorifying or calcining, abſorbs the phlogiſtic principle of 
the Iron, and 2 otes the calcination of that metal: 
both being at length reduced into calces, the fuſible ſaturnine calx diſ- 
ſolves the chalybeate into an opake brown or blackiſh Glaſs. 

Copper does not unite with melted Lead, till the fire is raiſed fo 
high as to make the Lead boil and ſmoke, and of a bright red heat : 

ieces of Copper now thrown in ſoon diſſolve and — in the 
Lend: the mixture, when cold, is brittle, and its fracture of a granu- 
lated texture. The union of theſe two metals is remarkably flight : 
on expoſing the mixture to a fire, no greater than that in which Lead 
melts, the Lead almoſt entirely runs off by itſelf; a ſeparation, of 
which we do not know one other example. What little Lead is re- 
tained in the pores of the Copper, may be ſcortfied and melted out by 
a fire conſiderably leſs than is ſufficient to make Copper flow. If any 
of the Copper is carried off by the Lead, it ſwims unmelted upon the 
ſurface, ſo as to be eaſily ſcummed off. The coarſer forts of Lead, 
which owe their brittleneſs and their granulated texture to an admix- 
are of Copper, throw up their Copper in the ſame manner, on being 
melted by a ſmall heat, and thus become ſoft and malleable. 

Tin unites very eaſily with Lead, into a compound more fuſible than 
Lead by itſelf, and which is hence employed as a folder for Lead. In 
=_ of malleability, Lead, of all the metals, ſuffers the leaſt from 

in, becoming only a little more hard. The metal, commonly made 
uſe of for organ-pipes, is ſaid to be compoſed of twelve-parts of Lead 
and one of Tin. 

Gold and Silver are diſſolved by melted Lead in a flight red heat. 
They are both rendred extremely brittle by the minuteſt quantity of 


Lead; though Lead is rendered more ductile by a ſmall quantity of 


either of them. 


The affinities of Lead to different metals are very remarkable. In. 
cupellation, a portion of it is retained by Gold, but Silver parts with 
It all. On the other hand, in its eliquation from Copper, if the Cop- 
per contains either of the precious metals, the Silver will totally melt 
out with the Lead, but Gold will not. The attraction of Lead to 
Copper, however light, is greater than that of Copper to Iron: a mix- 
ture of Copper and Iron being boiled in melted Lead, the Copper is 
mbibed by the Lead, and the Iron thrown up to the top. Silver is in 
like manner imbibed from Iron by Lead, whilſt Tin, on the contrary, 
15 mbibed from Lead by Iron. If two mixtures, one of Lead and Tin, 
and another of Iron and Silver, be melted together, the reſult will be 
two new combinations, one of the Tin with the Iron at the top, the 
other 
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LEAB. hyacinth coloured extremely fuſible Glaſs; but Sulphur, 


1 which promotes the fuſion of many of the metals, 
Gm: renders Lead remarkably difficult of fuſion. Lead, 


Arſenic. expoſed to the focus of Tichirnhaus's burning lens, 
Expoſed firſt ſmokes, then looks like melted Reſin, and at 


to a burn- 


ing-glaſs. length changes into a ſoft, yellowiſh, greeniſh, and 

reddiſh Glaſs. 
solution in Lead diſſolves in the nitrous Acid into a yellow 
— liquor; the ſolution inſpiſſated, explodes or fulmi- 
nates in the fire (o). The marine acid, added to the 
ſolution, 


other of the Lead with the Silver at the bottom: how carefully ſoever 
the matter be ſtirred and mixed in fuſion, the two compounds, when 
grown cold, are found diſtin&, ſo as to be parted with a blow. The 
affinities or attractions of metals to one another are no-where more 
conſpicuous, nor the ſeparations depending upon them more perfect, 
than in theſe examples. 

(9) Menſirua of Lead.) Proof Aqua fortis, lowered with an equal 
225 of water, diſſolves about half its weight of Lead. On diluting 
the ſolution with a large quantity of water, it turns milky, and depo- 
fites the metal. The ſolution ſhoots, upon exhaling a part of the men- 
ſtruum, into ſmall pyramidical cryſtals with ſquare baſes, of an auſtere 
ſweet taſte, : f 

In the memoirs of the French Academy for the year 1733, there is 
a particular account of an experiment, in which Mercury is ſaid to 
have been extracted from Lead by diſſolving it in the nitrous acid. 
During the diſſolution there fell a Precipitate, which is plainly proved 
to be Mercury, and which is looked upon as one of the conſtituent 
principles of the Lead, ſeparated by this ſimple proceſs. Probably 
the Agua fortis made uſe of in this experiment had been impregnated 
with Quickſilver: in ſuch caſe the Mercury precipitates in proportion 
as the Lead diſſolves; but pure Lead, diſſolved in pure Aqua fortis, 
gives no ſuch Precipitate. 

Spirit of common Salt, concentrated or diluted, has little or no 
effect upon Lead by moderate digeſtion. On raiſing the fire, ſo as to 
make the liquor boil and diſtill, the Lead retains a portion of the acid, 
and is corroded into a ſaline maſs, ſoluble, by a repetition of the pro- 
ceſs, into a limpid liquor, When Lead is precipitated from Aquz 
fortis by Sea-ſalt or its acid, an addition of Aqua regia rediſſolves the 
calx, and Sea-ſalt no longer occaſions any precipitation. 

Gil of Vitriol, aſſiſted by a boiling heat, corrodes about half its 

weight of Lead into a ſaline maſs. This acid, added to ſolutions of 
Lead, made in either of the others, imbibes the metal from them, and 
forms with it an indiſſoluble concrete, which falls to the bottom. 

Caultic alcaline lixivia, boiled on plates of Lead, diſſolve a ſmall 
£99" Ip and corrode a conſiderable quantity: the ſolution ſtains hat 

vick, Lead, fuſed with fixt alcaline Salts, is in part corroded into à 
dark-coloured ſcoria, which partially diſſolves in water. 

Lxpreſled Oils diffolve calces of Lead, by boiling in ſuch large quan- 
tity as to become thick or conſiſtent : hence Plaſters, cements for wa- 
ter-works, paint for preferving nets, Cc. Acid 

cids 
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ſolution, precipitates the Lead in the ſame manner Lian. 
as it rl Silber. And the Precipitate, like the gaturnus a 
combination of the ſame Acid with that metal, has, Corneus. 
when melted, ſome degree of flexibility and tranſpa- 
rency, ſomewhat reſembling horn; whence its name 
Saturnus Corneus. If Lead or Minium be mixed with Cauſtie 
Sal Ammoniac and expoſed to the fire, the volatile ; x 2 —_ 
alcali of the Salt is extricated, and its acid abſorbed moniac. 
by the Lead. The ſpirit which diſtils on this occa- 
fion, like that prepared by Quicklime, is extremely 
volatile and cauſtic, and yields no concrete Salt, Its 
quantity 1s but ſmall. | 

Lead expoſed for ſome time to the ſteam of Vine- Ceruſſe. 
gar or other vegetable acids, is gradually corroded 
into a white hi. "7 which is the Ceruſſe or white 
Lead of the ſhops. The beſt ſort of Ceruſſe is in 
large thick flakes : the powder forts are commonly 
adulterated with an admixture of Chalk or whiting. 
The greateſt quantities are made at Venice, Amſter- 
dam, and in England. 

Vegetable acids diſſolve Lead in its metallic ſtate 
very difficultly and ſparingly ; its calces more readily, 
though the quantity of theſe taken up is very fall 
A drachm o Litharge requires for its ſolution eight solution in 
ounces of diſtilled Vinegar, and a drachm of Minium Vinegar. 
as much again. Out of a drachm of Lead itſelf, 
two pounds of Vinegar will hardly diſſolve a ſcruple. 
The ſolution is of a ſweet taſte; and if duly evapo- Saccharum 
rated, and ſet in a warm place, that the remaining Suri. 
moiſture may ſlowly exhale, yields cryſtals, called, 
= their ale Saccharum Saturni, Sugar of 

ad, 

On diſtilling the Saccharum Saturni in a retort, 
there ariſes an inflammable ſpirit, which is ſuppoſed 
to be Spirit of Wine reſuſcitated from the Vinegar; 
though it has not the taſte of vinous ſpirits. his 

i is 

coke have a greater affinity with Lead than Oils have. If the com- 
Va, Plaſter, compoſed of Oil and Litharge, be boiled in diſtilled 
RL the Litharge will be diſſolved, ar d the Oil thrown up to the 


* G The Oil thus recovered, proves ſoluble, like eſſential Oils in 
Pit of Wine; a phœnomenon firit taken notice of by Mr, Geoffroy). 
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is followed by a thin yellowiſh oil, and a thicker red 
one, eſpecially if the Saccharum has been made with 
undiſtilled Vinegar. From twelve ounces of the 
Sugar were obtained three and a half of oily liquor : 
the reſiduum weighed eight ounces and a half, and 
yielded on reduction ſeven and a half of Lead. 
Libavius and others pretend that an inflammable 
ſpirit may be obtained from a ſolution of Lead in 
E vitriolic acid diluted with water, filtered and in- 
ſpiſſated. But though the experiment was often with 
great care repeated and varied, no inflammable liquor 
was produced, 8 

Lead is employed for various mechanic uſes; as 
in thin ſheets for covering buildings, for pipes, ſtatues, 
ſhot and bullets, windows, for ſecuring iron bars in 
hard ſtones, for ſundry kinds of large veſſels for 
evaporation, &c. It has been obſerved that plants 
do not thrive ſo well in leaden, as in earthen and 
wooden veſſels. — Its principal uſes in the chemical 
arts are, for promoting the vitrification of earthy and 
ſtony matters, in the making of Glaſs, or in the 


- ſmelting of ores, or in the glazing of earthen veſſels; 


Medical 
hiſtory of 
Lead, 


for the refining of Gold and Silver; for the eliqua- 
tion of Silver from Copper; for forming with oil 
the baſis of varniſhes and paints. 

The effects of Lead on the human body are dan- 
28 thoſe who are expoſed to its vapours in the 
fire, and even thoſe who grind its calces, Minium, 
Ceruſſe, and Litharge, for the painters, are ſubject 
to violent gripes and conſtipations of the bowels, 
contractions of the limbs, and other diſorders. Much 
more hurtful is the internal uſe of Lead corroded 
or diſſolved by acids, as Ceriſſe, Saccharum Saturit, 
the ſolution in Vinegar called Acetum Lithargyrit, ot 
the tincture drawn from the Saccharum with Spirit of 
Wine, commonly called TinZura Antiphthifica. The 
ſaturnine preparations are applied- externally with 
ſafety, as coolers, repellents, and deſiccatives. ts 
calces, diſſolved in oils, form the bafis of moſt of 
the officinal plaſters, 

| Culinary 
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Culinary veſſels, lined with a mixture of Tin and Leap. 
Lead, which is the uſual tinning, are apt to com 
municate to acid foods pernicious qualities, and re- 
quire to be uſed with great precaution. — In Hol- Method of 
land, and perhaps in other places, it has been cuſto- diſcover. 

ing Lead 
mary to correct the more offenſive expreſſed Oils, as in liquors. 
that of rape-ſeed, ſo as to ſubſtitute them to dil 
Olive or oil of Almonds, by impregnating them 
with Lead. This dangerous abuſe may be diſcovered, 
by mixing a little of the ſuſpected oil with a ſolution 
of Orpiment made in Lime-water. On ſhaking them 
together, and ſuffering them to reſt, the oil, if it has 
any ſaturnine taint, will appear of an orange-red 
colour; if pure, of a pale yellowiſh. — The ſame 
abuſe has been extended alſo to acid wines, which 
difolve ſo much Lead as to acquire a ſweet taſte, 
and to become ſlow poiſons. The Lead is readily 
diſcovered in theſe likewiſe by the ſame ſulphureous 
ſolution ; which changes the colour of wines im- 
pregnated with this metal to a browniſh red or black- 
iſh; Lead, whether diſſolved or in its metallic form, 
being conſtantly ſtained by ſulphureous liquors or 
vapours, 

Lead is ſometimes found in the earth native or 
in its metallic form, though very rarely pure. Its 
common ores are nearly of the colour of Lead itſelf, 
and appear compoſed of cubes or parallelopipeds, 
ſometimes large and regular, ſometimes irregular 
and ſmall. There are Lead ores alſo of a white, 
greyiſh, or greeniſh colour, and priſmatic figure ; 
but theſe are rarely met with (p), The ores of Sil- - 

Sap "=. vers 
| (4) Lead Ores.) Lead is exceeding rarely, if ever, found natire 
in the earth. The maſſes, which have been taken for native Lead, 
appear, upon due examination, to be the malleable leaden coloured 
ores of Silver. — The common Lead ores conſiſt of Lead in the ſtate of 
a calx, hlended with Sulphur. Minium, Litharge, or other calces of 


Lead, melted with Sulphur, form a compound ſimilar to them both in 

appearance and quality. 
The ores of Lead ſoften, in a moderate red heat, into the con- 
tence of a paſte, but do not flow thin in a ſtrong fire. If Iron 
lings are mixed, the Iron abſorbs the Sulphur, and at the ſame time 
Vives the Lead into its metallic form. This is one of the moſt — 
| modious 


Ly 
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Lzap, ver, Copper, and other metals except Tin and Iron, 
have often a Lead ore intermixed. The Lead is ex- 
tracted by fuſion in contact with the fuel. The fur. 
nace being ſufficiently heated with wood or charcoal, 
the powdered ore is thrown in by degrees, and freſh 
fuel and ore occaſionally ſupplied, The Lead, re. 
vived by the inflammable matter of the coals, runs 
down into a baſon at the bottom of the furnace; 
from whence it is laded out, and caſt in Iron moulds, 
into large maſſes called pigs of Lead. All the com- 
mon Lead ores contain ſome Silver. The ſteel. 
rained, and ſuch as are compoſed of ſmall cubes, 
Foe generally more Silver than the compact and 
large-diced ſorts: the white and green ſcarcely hold 
any. The Silver 1s extracted, when its quantity is 
conſiderable enough to bear the expence of extract. 
ing it, by ſcorifying the Lead upon a teſt, The 
whole being kept in fuſion on a hearth made of 
bone-aſh or other like materials, the Lead partly 
vitrifies, and ſinks into the hearth, and partly turns 
to Litharge, which floats on the ſurface, and is raked 
or blown by beliows to one fide; the Silver at length 
remaining by itſelf, Lead almoſt always contains 
{ome portion of Copper; and hence the Silver ob- 

| 1 this operation is ſcarcely ever free from 
ſome admixture of that metal. If the pureſt Silyer 
be cupelled or teſted with Lead, it will gain ** 
the 


modious methods of {melting Lead ores, where the operation is per- 

formed in veſſels. Mr. Scheffer informs us, that the Lead ores at Dal 

in Sweden, containing from twenty to twenty-five ounces of Silver ou 

the hundred pounds, are {melted by this method, in crucibles, without 

any loſs of the Silver; and th.t the produce of Lead is greater than 

th:t obtained by other me:ns. "The afſ1yers generally calcine the ore, 

10 diſſipate the Sulphur, and then melt it with twice or thrice its weight 

pf black flux; ſuſpecting, that as the ſcoria, when qgnly Iron is uſed, 

docs not melt, a liitſe of tue Lead may be retained in it. The yield of Lead 

is from about one third to upwards of two thirds of the weight of the 

ore : according as it is leſs or more freg from ſpar or other hetero- 
geneous earthy matters. rh | 

The white or greyiſh, and the yellowiſh green ores are very rarely 

met with, and their compoſition is little known. They are very pon- 

_ deious, and very rich in metal. On barel expoſing them to the flame 

of a candle, the Lead quici:ly and plentifully melts out. They are 

| ſometimes cryſtalline and ſemitranſparent; ſometimes opake, and little 

ye different in appearance from common ſlones. 
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a venereal taint; a ſmall proportion of Lx AD. 
1 being defended by the Silver for ſcorifying ? 
along with the Lead (9). 


u. c Oo rr E R. 


OPPE R, Venus, is a reddiſh metal, eaſily tar- Corrxx. 
Iniſhing in a moiſt air, and contracting a green magna 
or a bluiſh green ruſt. It is the moſt elaſtic and _— 
ſonorous of all the metals, and the hardeſt of all but 
Iron (7). It ſpreads difficultly under the hammer, ; 
but may be extended to a great degree; drawn into | 
fine wire, and beat into thin leayes. Its ſpecific 
gravity is near nine times greater than that of 
water, | | 
It requires for its fuſion a ſtrong white heat ; Fuſion. 
oreater than that in which Gold and Silver melt, 
though not ſo great as that which 1s requiſite _ the 
On 


(4) Lead contains, &c.] Almoſt all the common ſorts of Lead con + 
tain a portion of Silver, too inconſiderable to be extracted to any ad- 
vantage, but large enough to deſerve attention in the nicer chemical 
experiments, In aſſaying particularly, where Lead is often employ- 
ed in eight, ten, twelve, or more times the quantity of the ore or 
metallic mixt to be examined, its purity from the precious metals is 
ef primary conſequence ; leſt we aſcribe to the ore, the Silver furniſhed 
0 the ſuperadded Lead. For the greater certainty in this point, 
he Lead is aſſayed ſeparately. Thus when a Silver ore is to be ſco- 
nfied by Lead, an equal quantity of the ſame Lead is at the ſame time 
fcorified by itſelf 3 and the weight ofthe button of Silver, left by the 
Lead, deducted from that left by the ore ind Lead. 

Lead, revived from perfect Litharge, is pure from the precious 
metals ; theſe metals not being convertible with it into that form, 
Litharge diſſolves in Aqua fortis, and is precipitated by oil of Vitriol ; 
and in theſe properties differs from all other metallic calces. Hence 
by edulcorating the Precipitate with freſh parcels of boiling water, and 
reviving it with inflammable fluxes, we obtain Lead perfectly pure from 
all other known bodies. 

(r) Copper — hard, &c. ] Copper in ſome of its ſtates is as difficultly 
extended under the hammer as 13 but proves ſofter to the file; and 
is neyer found hard enough to ſtrike a ſpark with Flint or other ſtones z 
whence its uſe for chiſſels, hammers, hoops, &c. in the gun-powder 
works. Broke, by often bending en and forwards, it appears 
internally, of a dull red colour without any brightneſs, and of a ſine 
franulated texture; not ill reſembling, as Cramer obſerves, ſome kinds 
earthen ware. The ſpecific gravity of the fineſt Copper I have 
deen able to procure, turned out to that of water as 8,830 to 1,000, 
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Corrxx. fuſion of Iron (6). When melted, it is remarka 
V impatient of moiſture. The contact of a little water 
cccaſions the melted Copper to be thrown about with 
violence, to the great danger of the by-ſtanders. It 
may nevertheleſs be granulated, like other metals, 
by cautiouſly pouring a very little at a time into 
water (t). | be ko wel © 
Calcina= Kept in a heat below fuſion, it contracts on the 
tion. ſurface thin powdery ſcales, which, if rubbed off, 
| are ſucceeded by freſh ones, till the whole quantity 
of the metal is thus ſlowly changed into a dark 
Vitrifica- reddiſh: ſcoria or calx. This does not melt in the 
' © greateſt degree of fire that our furnaces are capable 
of giving; but in the concentrated ſolar heat, it 
runs eaſily into a deep red and almoſt opake Glaſs, 
A flaming fire, and a ſtrong draught of air over the 
ſurface. of the metal, promote its calcination. The 
flame being tinged of a green, bluiſh, or rainbow 
colours, is a mark that the Copper burns. 
—— Copper diſſolves in every acid, in alcalies both 
liquors, fixed and volatile, in neutral ſaline liquors, and in 
oils ; and when diſſolved, exhibits fine blue, green, or 
bluiſh-green colours, by which this metal is readily di- 
tinguiſhed, however mixed or diſguiſed with ** ſub» 


” 


(s) Copper in the fire.) Copper continues malleable when heated 
red, and in this ſtate extends more eaſily than when cold, In this 
reſpe& it agrees with Iron; but it wants that valuable quality of Iron, 
by which two pieces cohere when heated, ſo as to be welded or joined 
into one. When in fuſion, it appears on the ſurface of a bluiſh-green 
colour, nearly like that of melted Gold. Kept in fuſion for a lengti 
of time, it becomes gradually more and more brittle, but does not 
ſcorify conſiderably, nor loſe much of its weight. It is much leſs de- 
ſtructible than any of the other imperfe& metals, and is very difficult) 
ſubdued even bv Lead or Biſmuth. | 

(t) Granulation.) Copper is ſaid to be granvilated in the braſs 
works at Briſtol, without exploſion or danger, by letting it fall, in 
little drops, into a large ciſtern of cold water covered. with a bra6- 
plate. In the middle of the plate is an aperture, in which is ſecured, 
with 2 clay, a ſmall veſſel, whoſe capacity is not above 
en perforated with a number of minute holes, through which 
the melted Copper paſſes. A ſtream of cold water is kept conſtant ) 
running through the ciſtern, If ſuffered to grow hot, the Copper fall 
liquid to the bottom, and runs into plates, ; : 
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ly WE Gances (2). Even pure water, ſuffered to ſtand Corax. 
ter Wl long in copper veſſels, extracts ſo much as to gain 
ith a coppery taſte. It is obſeryable, that water becomes 
It more impregnated with the taſte on ſtanding in 


the cold, than if boiled in the veſſel for a longer 


time (). 2 | 
The nitrous acid diſſolves Copper the moſt readily Phœno- 


the and plentifully. The ſolution is of a green colour. — in 
ff, The marine acid acts more languidly (y). The th die. 
ity WM olution made in this acid yields, on being inſpiſſated, rent acids. 
ck J greeniſn maſs, which readily diſſolves in water, 

the deliquiates in the air, gives a green tincture to rectified 

ble Spirit of Wine, melts in a ſmall heat, takes fire from 


4 candle, and burns with a blue flame. The marine 
acid forſakes Mercury to unite with Copper. On 
ſing to the fire a mixture of Copper and Mer- 
cury ſublimate, the acid of the ſublimate forms 
with the Copper a fuſible inflammable concrete ſimilar 
to the foregoing, whilſt the Mercury, diſengaged, 
diſtils in its running form. 
The vitriolic acid does not eaſily diſſolve Copper, 


, ! unleſs highly concentrated and aſſiſted by a conſider- 
dil. able heat: the ſolution is of a blue colour; and, on 
ub- | evapo- 


(u) Diſtinguiſbed by its colour in ſolution.) The colour of Copper iv 
moſt conſpicuous with volatile alcaline ſpirits. Solutions made in acids, 


ated when conſiderably diluted, have little colour. The addition of volatile 
2 — to = _—_ 1 3 renders CO of a * blue. 
ron de hundredth part of a grain of C r, diſſolved in a pint of li * 
ined ſtrikes a ſenſible blue with volatile — 5 Wy 
ron (x) Corroded more by cold than by boiling water.) The caſe ſeems 
ngth to be the ſame in regard to the mild vegetable acids. The confectionert 
| Not or the moſt acid ſyrups, even thoſe of Orange and Lemon-juice, 
$ de- boilmg in clean copper veſſels, without the preparations receiving 
ultly ay ill taſte from the metal; whereas either the juices themſelves, or 
the ſyrups made from them, if kept cold in copper veſſele, ſoon become 
_ 5 omg with a diſagreeable taſte, and with the pernicious qualities 
, ot Copper, 
mw O Solution in the marine acid.) This ſolution, if made without 
* heat, appears at firſt brown, but on ſtanding for ſome time, depoſites 
wo a white ſ.diment, and becomes green. On adding freſh Copper, it 
— turns brown again, and now recovers its greenneſs more ſlowly than 
al it firſt, The white ſediment is not, as ſome ſuppoſe, a part of the 


metal deprived of its colouring principle. On — barely melted, it 
proves pure and 192 Copper, of the ſame red colour as at firſt. _—— 


Copper, calcined by fire, communicates to this acid not a green but a 
reddiſh tincture, * | | | 


92 MrTaLlLlic BOD IE S. 
Corres, evaporating a part of the humidity, ſhoots into ele- 0 
woayans pant blue cryſtals of a rhomboidal figure: theſe are ; 

the blue Vitriol of the ſhops. The ſolution is moſt 


commodiouſly obtained, by drawing over the oil of 4 
Vitriol from the Copper, and elixating the reſiduun Ml © 
with water; then returning the diſtilled ſpirit upon 11 


the undiſſolved Copper, and repeating the abſtrac. i 
tion; or by ſtratifying the Copper with Sulphur, u 
a crucible, and calcining or cementing them toge. 
ther; the Copper will abſorb the acid of the Sulphur, Wi. 
ſo as to become in part ſoluble in water, and yield * 
the ſame cryſtals as if the metal had been boiled di. 
rectly in the vitriolic acid. 105 
Volatile alcalies, added to the ſolutions made in 
acids, occaſion at firſt ſome precipitation, but pre- s 
ſently rediſſolve what they had thrown down, and f 
change the colour, from a green or a pale blue, to: 
deep and lovely blue: if the liquor is expoſed for a 
time to the air, the volatile alcali eſcapes, and the n 
colour which proceeded from it diſappears. Volatie di. 
alcalies extract a blue tincture alſo from filings of the Bc: 
metal, without the intervention of any acid (2). * 
verdegris. Vegetable acids diſſolve Copper ſlowly, but in con- 
| ſiderable quantity: the ſolution ſhoots into bluiſh 
green cryſtals, ſimilar to the Verdegris, ærugo or vi. N tec 
ride æris, of the ſnops. This preparation is made in 
large quantity in France, particularly about Montpe- 
lier, by ſtratifying copper-plates with the huſks of 


grapes 


| (=) Polatile alcalies.)} The blue mixture of ſolution of Copper in 

Aqua fortis with volatile ſpirits, yields ſapphire coloured cryſtals, 

which diſſolve in Spirit of Wine, and impart their colour to it. If, 

inſtead of cryſtallization, the liquor be totally evaporated, the remain- 

ng dry matter explodes in a moderate heat, like Aurum Fulminans. 

e ſolution made in volatile alcalies, without the intervention of 7 
acid, yields, on evaporation, a blue ſaline maſs, which, mixed vi 

fats or other inflammable matters, tinges their flame green, leaving 2 

red calx of Copper ſoluble in volatile Pirits again as at firſt, Boyle 

obſerves, that volatile ſpirits gain no tinge from Copper in vacuo: 

whether it is the diſſolution of the metal, or only the colour, that dots 

4 not ſucceed without air, has not been fully determined.—Oil of Vitriol 

added to the blue ſolutions, deſtroys their colour: a freſh addition of 

volatile Alcali recovers it again, 


an ounce, or twelve ſcruples, of powdered Verdegris, 
diſſolyed three ſcruples and a half; ordinary rectified gris. 
Spirit, four ſcruples; common Malt Spirits, four 
and a half; and French Brandy, ſeven and a half. 
Water diſſolved, out of the ſame quantity, five ſcru- 
ples; common Wine Vinegar diſſolved all but fif- 
teen grains; and diſtilled Vinegar, all but ten grains 

(a), The whole quantity of Verdegris diffolved in 
either kind of Vinegar, could not be recovered again 

in a cryſtalline form; from the common Vinegar, 
nly two ſcruples and five grains cryſtallized ; and 
from the diſtilled Vinegar three ſcruples : the reſi- 
duum, in the firſt caſe, continued fiſh, in the lat- 
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grapes remaining after the juice has been preſſed out: Corrzx. 

l. cheſe ſoon become acid, and corrode the Copper. 

Verdegris ſhould be choſen in cakes, not moiſt 

olt or unctuous, but dry, compact, and of an uniform 

of kexture, of a lively green colour throughout, as free 


as poſſible from white or black ſpecks, and ſeeds or 
talks of the grape. It is purified by ſolution in diſ- 
tilled Vinegar, and cryſtallization ; and then called, 
G inproperly, diſtilled V e or flowers of Copper. 
The Dutch, who prepare t 

tity, after duly evaporating the ſolution, ſet it to 
ſhoot, not, as is cuſtomary, in a cold, but in a warm 
place, as practiſed for making Sugar-candy, If rec- 
tißed Spirit of Wine be added to the ſolution, or if 
volatile alcalies be added to a ſolution of Copper and 
Spirit of Wine to this mixture, ſmall blue c 

will be immediately formed : theſe are called, by ſome, 
antepileptic cryſtals of Copper. 


eſe cryſtals in large quan- 


Highly rectified Spirit of Wine, digeſted on half — Gong 
on Verde 


er dry. With French Brandy there was no cryſtal 


zation at all; the whole that the ſpirit had taken 
up, remaining uniformly mixed, into the conſiſtence 


t an extract. 
Verdegris 


(a) Refiluum of Perdegris.} The matter which diſtilled Vinegar 
eaves undiſſolved, on being mixed with ſome Borax and Linſeed-oil, 
. fluxed in a crucible, yields a brittle metallic ſubſtance, of a whitiſh 
"our, not unlike bell-metal. What this metal really 1s, has not hi- 
No been examined, 
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erdegris, diſtilled in a retort, yields a concen; 


wy trated acetous acid. Mr. Serane relates that, fron ve 


ſixteen ounces of cryſtallized Verdigris, he obtain; be 
three ounces of phlegm, and afterwards fix ounces of Wl cr: 
ſtrong ſpirit; that the brown powdery reſiduun 
weighed five ounces and a half, and yielded, on fy. on 
fion with Borax, three ounces and ſix drachms of Ml wt 
Lanciſi mentions alſo this experiment, and if 
ſeems to have borrowed it from Serane, the quantities 
being exactly the ſame, except that only the drach Ml cit 
of Copper are put down, the ounces being by 
miſtake omitted. I repeated the proceſs, with the 
ſame quantity of Verdegris, and gained four ounce 
of phlegm, two ounces of ſpirit of moderate ſtrength, 
three ounces and fix drachms of ſtrong ſpirit, and ſu ne 
ounces two drachms of reſiduum. 

The ſpirit thus obtained is no more than the con. 
centrated acid of Vinegar. Zwelffer prepares a ſpirit 
which is ſaid to be different, Cryſtallized Verdegrs 
is reduced into groſs powder, put into a glaſs reton, 
with ſo much highly rectified Spirit of Wine as wil 
cover it to the height of three or four fingers, the 
vinous ſpirit drawn off, and a freſh parcel returned 
two or three times; the remaining Verdegris is then 
diſtilled in a coated retort in an open fire, and the 
acid ſpirit which ariſes, rectified by a ſecond di 
tillation in a freſh retort. Boerhaave relates, that 
this ſpirit loſes its acidity, in the ſame manner u 
other acids, when combined with alcalies or abſorb- 
ents, and that the pure acid is never to be recover 
again from thoſe admixtures. Stahl, on the other 
hand, confirms Zwelffer's account, that this ſpin 
differs from the common acetous acid, in being *. 
coverable from abſorbent earths, as ſtrong as at fit 
and this repeatedly for any number of times. My Wm 
experiments have not as yet been carried far enoug iſo 
to determine this point; but it appears probabl, Wl: 
that Boerhaave, inſtead of Zwelffer's ſpirit, employed v 
common ſpirit of Verdegris. From four ounces 0 


dried cryſtals of Verdigris I abſtracted two * L 
190) 


NS 
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highly rectified Spirit of Wine, and found that the Cores, 


ws Verdigris had then loſt ſix drachms of its weight 
ned being now diſtilled in an open fire gradually in- 
sa creaſed, it yielded one ounce, five drachms, and two 

un ſcruples of ſpirit: the reſiduum half an ounce and 

fy. one ſcruple, and looked like Colcothar. The liquor, 
which came over about the middle of the diſtillation, 

and had a very volatile penetrating ſmell; and the ſtronger 

ties if ſpirit fumed at times like the ſmoking mineral ſpi- 

am of 


rits. | 
Quickſilver amalgamates very difficulty with Cop- Almaga- 


0 per in its pure ſtate, but unites with it more eaſily if don. 
divided by certain admixtures. If Mercury and Ver- 
oth, WY degris be triturated together, with common Salt, Vi- 


negar, and water, the Copper in the Verdegris will 
be imbibed by the Mercury, and form with it, as 


con- Boyle obſerves, a curious amalgam, at firſt ſoft, ſo 
pirit WY 25 to receive any impreſſion, and which, on ſtanding, 


grows hard like brittle metals. Braſs leaf likewiſe 
gives out 1ts Copper to Mercury, the other ingredient 
of the Braſs ſeparating in the form of powder (2). 
Copper is the baſis of ſundry compound metals Compound 


for mechanic uſes ; as Braſs, Princes-metal, Bell-me- with * 


then I tal, Bath-metal, white Copper, Sc. Braſs is prepared per. 
the from Copper and Calamine, with the addition of Bras. 
di powdered Charcoal, cemented together, and at length - 
that WH brought into fuſion : ſixty- four pounds of Copper 


commonly imbibe in this proceſs twenty-ſix pounds 
from the Calamine, and yield ninety of Braſs: the 
I paler the Braſs, the more of the Calamine it holds. 
This 


(b) Amalgam of Copper.) I have likewiſe obtained amalgams of 
opper, by — Quickſilver in an iron mortar, with a ſaturated 


firſt; ſolution of the metal in Aqua fortis, as alſo with the muddy ſubſtance 
M 7 procured in the poliſhing copper-plates, and by cautiouſly pouring a 
| quantity of melted Copper, in a flender ſtream, through a per- 

ough orated iron plate, into a large portion of Quickſilver made almoſt - 
able boiling hot. The 3 recovered from the amalgams, retained its 
* ts original redneſs, and diſcovered no tendency to the yellow colour, 
oy uch Homberg reports that this metal acquires on being amalgamated 
eg of and freed from the ercury. Even when Braſs is uſed for making the 


amalgam, the recovered metal is perfect red Copper; the ingredient, 
rom which the Braſs received its yellownels, being, as above obſerved, 
paatcd in the amalgamation. 
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Corrzx. This metal, notwithſtanding its large admixture of | 
Wa— brittle metallic body, continues ſtill remarkably duc. 
tile: it is drawn into the fineſt wire, for muſical in- 
ſtruments, Gc. and beat into leaves, in imitation of 
1d-leaf, The metallic part of the Calamine, which 
— unites with the Copper, appears to be Zinc: 
hence Braſs, expoſed to the fire, flames like Zinc 
itſelf, and, loſing by degrees that volatile ingredien, W 

becomes Copper again (c). Princes: metal is made, 
by melting Zinc in ſubſtance with Copper; and all 
the yellow compound metals prepared in imitation of 
Gold, are no other than mixtures of Copper with dif. 
ferent proportions of that ſemi-metal, taken either in 
its pure ſtate, or in its natural ore Calamine, with 
an addition ſometimes of iron filings, &c. Zinc 
itſelf unites moſt eaſily with the Copper, but Cak- 
mine makes the moſt ductile compound, and gives 
Bell- me- the yelloweſt colour. Bell-meral is a mixture of Cop- 
tal. per and Tin; though both theſe metals are malleable 
ſingly, the compound proves quite brittle (d). White 


Copper 


ce) e . The proportion of Calamine, and the increaſe the Coppe 
receives from it, are different at different works: hence the deeper of 
paler colour of Braſs, I have obſerved, in a large ſet of experiments on 
this ſubject, that a little of the Calamine (that is, the Zinc contained 
in Calamine) dilutes the colour of the Copper, and renders it pale; 
that when the Copper has imbibed about one twelfth its own weight, 
the colour inclines to yellow; that the yellowneſs increaſes more and more 
till the proportion comes to almoſt one half; that, on further augment- 
ing the Calamine, the Braſs becomes paler and paler, and at laſt white, 
The crucibles, in which the fuſion is performed in the large works, are 

commonly tinged by the matter of a deep blue colour, | 
Braſs is ſomewhat lighter, harder, and more ſonorous, than putt 
Copper. It melts more eaſily, and does not ſcorify ſo ſoon in a mode- 
fate red heat; and hence proves more convenient for ſundry ſorts of 
veſſels and utenſils. It is ductile only whilſt cold; heated a little, it 
cracks ; ignited, it falls in pieces — 4 the hammer. This imperſec- 
tion it receives from the Zinc, pure Copper being malleable when hot 

as well as when cold. 

© (4) Copper with Tin.) Copper is diſſolved by melted Tin, ealily 
and intimately ; far more ſo than by Lead. A ſmall portion of Ti 
renders Copper dull coloured, hard, and brittle. Bell-metal is com- 
poſed of about ten parts of Copper to one of Tin, with the addition, 
commonly, of a little Braſs or Zinc. A ſmall portion of Copper, os 
the other hand, improves the colour and conſiſfence of Tin, without 
much injuring its ductility. Pewter is ſometimes made from one pan 
of Copper, and twenty or mere of Tin, 
; t 
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„ Copper is prepared with Arſenic : equal parts of Ar- Corrxx. 
ſenic and Nitre, pulverized and mixed together, are —>— 
injected into a red-hot crucible, and kept in a mode- Copper. 
of rate fire, till they ſubſide and flow like wax: one part 
ich of this mixture is injected upon four parts of melted 
Copper, and the metal, as ſoon as they appear tho- 


c: ; 2 
ine roughly united together, immediately poured out. 
nt, The Copper thus whitened is commonly melted with 


a conſiderable proportion of Silver, by which its co- 
lour is both improved and rendered more perma- 


al 
of nent (e). ; J 
mM Sundry preparations of Copper are employed in Ut in 


painting, ſtaining, and for colouring glaſs and ena- Paintings 
mels (.) Verdegris makes a fine green both in oii 
and in water colours, inclining, more or leſs, to blu- 


iſh: 


It has long been obſerved; that though Tin is ſpecifically much 
lighter than Copper, yet the gravity of the compound, Bell-metal, is 


0 greater than that of Copper itſelf. I found the ſame augmentation of 
ble gravity alſo where the lighter metal was in greater proportion: a mix- 
hite ture even of one part of Tin with two of Copper turned out ſpecifically 
heavier than pure Copper. | 
pet From ſome experiments on other metals, which this remarkable 


phœnomenon gave occaſion to, it appeared that few metallic mixtures 
anſwer to the mean gravity of the ingredients, or ſuch as would reſult 
fipm a bare appdſition of parts. Of thoſe that have been tried, ſome 
exceeded the mean, but the greater number fell ſhort of it: Copper 
and Tin were the only ones that formed a compound heavier than the 
heavieſt of the metals ſeparately. 

From theſe obſervations it is obvious, that Archimedes's propoſition, 


mw and the tables calculated on that principle, in the Commentaria Petro- 
vhite, politana, &c: for determining the proportion of two metals in a given 
ag mixt by hydroſtatical experiments, are leſs to be depended on than has 


hitherto been ſuppoſed, 
(e) White Copper.) The white Copper of China and Japan appears 


mo to be no other than a mixture of Copper and Arſenic. Geoſtroy relates, 
«ts of that, on repeated fuſions, it exhaled arſenical fumes, and became red 


Copper; loſing; with its whiteneſs, one ſeventh of its weight.—Cop- 


ley it 3 | 
3 per is ſaid to be whitened alſo by cementation with the aſhes of Tar- 
n hot tar imperfectly burnt: I have frequently cemented it with theſe, for 


different lengths of time, without being able to perceive the leaſt alter- 
ation in the colour of the Copper. | 

(/) Staining, coloured Glaſs, &c.] Solution of Copper in Aqua 
fortis (ſtains Marble and ſome other ſtones of a green colour: precipi- 
tated with Chalk or whiting, it yields the green and blue verditer of 
the painters, A ſolution made in volatile ſpirits ſtains ivory and bones, 
macerated for ſome time in the liquor, of a blue colour, at firſt ſuffi- 
ciently beautiful, but which tarniſhes in the air, and becomes green. 


know of no method of obtaining by art a permanent blue from Cop- 


lition, 
r, on 
ithout 


e paſt 
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Coryrx. iſh: a ſolution of it in Aqua fortis, inſpiſſated, tinges 
--— Glaſs in fuſion of the fame colour. In ſome parts of 
France, it is cuſtomary to mix Verdegris with Plaſ. 
ter-of-Paris, which, by this means, is ſaid to become 
firmer and more durable. It is employed alſo in 
cements for heightening the colour of Gold: a mix- 
ture of Gold with one third, or even with half, ns 
weight of Silver, is ſaid to acquire, on cementation 
with Verdegris, the colour of pure Gold. See Gold, 
Medical The medical uſe of Copper is intirely external: 
_ Verdegris, and blue Vitriol, are employed as mild 
eſcharotics, for cleanſing fiſtulous ulcers, and other 
like purpoſes. Internally, all the preparations of 
this metal are extremely dangerous. Examples are 
too frequent of fatal conſequences from eating food 
that had received a taint from Copper-veſſcls ; whe- 
ther from the food itſelf being of an acid nature, fo 
as to corrode or diſſolve a portion of the metal; or 
from the veſſel having contracted a ſoluble ruſt or 
Verdegris by lying in the air: the utmoſt caution is 
therefore requilite in the uſe of Copper-veſlels, and 
even of Silver ones that are largely alloyed with 
Copper. I knew a perſon, who, having accidentally 
ſwallowed a braſs ſleeve-button, was ſeized with vio- 
lent ſymptoms, and died in miſery; no medicines 
giving relief. I have known vehement vomiting, 
and even convulſions, in children, from the wnguen- 
tum aegyptiacum, whoſe baſis is Verdegris, applied 
to ulcers in the mouth: when employed in this inten- 
tion, as it commonly is, the patient muſt be well 
upon his guard againſt any of it paſſing down. 


Copper 


per, but by vitrification, I have prepared elegant deep blue glaſſes by 
melting common Gials, or compolitions of powdered Flint and fixed 
alcaline Salt, with Verdegris, and with blue Vitriol, and with an amal- 
gam of Copper; fine green ones, with green Verditer, with blue Ver- 
diter, with a Precipitate of Copper made by fixt alcalies, and n Preci- 
pirate by Zinc; and a reddiſh Glats, with calx or fcoria of Copper 
made by fire alone. Even in this vitreous ſtate, however, it ſeems 4 
if a continnance of fire had the jame effect in regard to cojonr, as air 
has upon Copper in other forma. Some of the moſt beautiful blue 
glaſſes, by continued fuſion, changed to a green. 
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Copper is exceeding rarely found pure in the earth. CorpER. 
Of its ores there is a great variety, intermixed wit 
different ſtony matters, generally abounding with Sul- —— 
phur, ſometimes containing a little Arfenic. Theſe 
ores are often of beautiful colours, blue, red, green, 
yellow, variegated like the rainbow or peacock's tail, 
moſt commonly greeri or blue : they are of all ores 
the moſt beautiful. The Lapis Lazuli, from which 
the precious blue pigment, called Ultramarine, is 
prepared, is one of the ores of this metal. Some of 
them contain no metal but Copper; many have an 
admixture of others ; and there are few ores of other 
metals without ſome portion of Copper in them. 
Copper is of all metals the moſt difficultly obtained 
pure from the ore; Sulphur adhering to it ſo ſtrongly 
as not to be expelled without long calcination. When 
Copper and Iron ate blended together in the ore, the 
Copper cannot, by any method as yet known, be 
ſeparated to advantage : a rich Copper-mine, at Lau- 
terberg in the Hartz foreſt, lies on this account un- 
worked. . | | 
There are ores of Copper ih almoſt all parts of the 
world; in Spain, France, England, Norway, Saxony, 
Bohemia; but more particularly in Sweden, Hun- 
gary, and Tranſylvania. Japan affords a ſort of 
Copper ſuperior to any met with in Europe. 
Copper is found alſo in a vitriolic ſtate, diſſolved 


in certain waters, as at Neuſol in Hungary. When 
n- Iron is put into the water, the diſſolved Copper ſepa- 
el rates, a proportionable quantity of the Iron being diſ- 


lolved in its place. The Copper, extricated from 
the liquor, adheres to the Iron, and covers its ſur- 
face with a bright cupreous coat: ſome have been ſo 
far _— on, as to imagine the iron, by this means, 
actually tranſmuted into Copper. 


II. IRON | 
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III. 10 


Mm RON, Mars, is a greyiſh metal, ſoon tarniſhing 
ron. || © 
HI in the air to a duſky blackiſh hue, and in no long 
Its general time contracting a yellowiſh or reddiſh ruſt. It 1s 
characters. the moſt ſonorous of the metals except Copper; the 
hardeſt and moſt elaſtic of them all; hence its excellence 
for mechanic inſtruments. It is made into tools, by 
which all others are filed, drilled, and cut; and is 
the only one that ſtrikes ſparks with Flint. It ſpreads 
difficultly under the hammer, but may be extended 
to a great degree, drawn into wire as ſlender as the 
fineſt hairs : it is more eaſily malleable when ignited 
than when cold ; whilſt ſome of the other metals, 
though ductile when cold, become quite brittle by 
heat. It is lighter conſiderably than Copper, and a 
little heavier than Tin. It is the oniy metallic body 
which attracts, or 1s attracted by, the inagnet, one 
of its own ores. 
I-neſcibi- Iron grows red-hot much ſooner than any other 
Icy. metal, and this not only from the application of 
actual fire, but likewiſe from ſtrong hammering, 
Fuſibility, friction, or other mechanic violence. It nevertheleſs 
melts the moſt difficultly of all the metals; requiring, 
in its moſt fuſible ſtates, an intenſe bright white 
heat. When perfectly malleable, it is not fuſiblc at 
all, without additions, or the immediate contact of 
the burning fuel; and when melted it loſes its malle- 
ability: all the common operations which communi- 
cate one of theſe qualities, deprive it, at the ſame 
time, of the other, as if fuſibility and malleabllity 
were in this metal incompatible. 
Calcina- Expoſed to a white heat, infufficient for its fuſion, 
Hon. it contracts a ſemivitreous coat, which burſts at 
times, and flies off in ſparkles: no other metallic 
body exhibits any ſuch appearance (g). On conti 
nuing 
(g) Iron, phærnomena from fire. ] The contact of cold liquors occa- 
fions Iron to ſcale in a finall degree of heat: hence its unfitneſs for 


Boilers in ſuch works as require. them to be emptied and charged again 
whilit hot. " - * 
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nuing the fire it changes by degrees into a dark red Ixox. 
calx, which does not melt in the moſt vehement 
| H 3 heat 


It dies not tinge the flame of burning matters bluiſh or greeniſh, 
like the other imperfe& metals, but brightens and whitens it : hence 
the uſe of Iron filings in the compoſitions for fire- works, called white 

re. 

, strongly heated, it appears covered on the ſurface with a ſoft vitreous 
matter like varniſh. In «his ſtate, pieces of it cohere, and, on being 
hammered together, weld or unite, without diſcovering a juncture. 
As Iron is the only meta!, which exhihits this appearance in the fire, 
it is liLewiſe the only one capable of being welded. Theſe operations, 
which p:event the ſuperficial ſcorification, deprive it of this valuable 
property 3 which may be reftored again by ſuffering the Iron to reſume 
its vitreous aſpect, and, in fome meaſure, by the interpaſition of 
foreign vitreſcible matters; whilſt none of the other metals will in 
any degree unite even with its own ſcoria. 

Iron expands the leaſt of the metals by heat. In the act of ſuſion, 
inſtead of continuing to expand, like the other metals, it ſhrinks ; 
and thus becomes ſo much more denſe, as to throw up fach part as is 
unmelted, to the furface ; whilſt pieces of Gold, Silver, Copper, 
Lead, Tin, put in the reſpective metals in fuſion, ſink freely to the 
bottom. In its return to a conſiſtent ſtate, inſtead of ſhrinking, like 
the other metals, it expands; ſenſibly rifing in the veſſel and aſſuming 
2 convex ſurface, whilſt the others ſubſide and appear concave. This 
property of Iron, firſt taken notice of by Mr. Reaumur, excellently 
fits it for receiving impreſſions from moulds. By the increaſe of bulk, 
which the fluid Lal acquires in its congelation, it is forced into the 
minuteſt cavities, ſo as to take the figure far more perfectly than the 
other metals which ſhtink. The workmen have often obſerved, that 
Iron, though poured quite thick into the mould, has nevertheleſs 
received its imiprefſion in perfection; and have wondered to ſee figures 
- caſt Iron larger than the mould, whilſt thoſe of other metals are 
els. | | 

Iron with other metallic bodies.) Tron is diſſolved by all the metals 
made fluid by ſufficient heat, except Lead; on which it floats diſtinct, 
as oil upon water. Gold, of all metals, acts on it the moſt power- 
fully: though, as Cramer obſerves, if the Iron contains any portion of 
vulphur, it can ſcarcely be made to unite at all with Gold. 

Among the ſemi-metallic bodies, it is averſe to any union with 
Mercury. No method has hitherto been diſcovered of amalgamating - 
Iron, though Quickſilver, in certain circumſtances, ſeems, in ſome 
ſmall degree, to act upon it. A plate of tough Iron, kept immerſed 
in Mercury for {{ me days, becomes brittle : and I have often obſerved 
Mercury adhere to and coat the ends of iron peſtles uſed in triturating 
certain amalgams with ſaline liquors. 

Next to Mercury Zinc is the moſt difficultly combined with it; not 
om any natural indiſpoſition to unite, but from the Zinc being diffi- 
cultly made to ſuſtain the due degree of heat. The mixture is hard, 
lomewhat malleable, of a white colour approaching to that of Silver. 

egulus of Antimony, as ſoon as it melts, begins to act on Iron, 
and diſſolves a conſiderable quantity. If the Regulus be ſtirred in 
fuſion with an iron rod, it will melt off a part of the Iron. Arſenic 
likewiſe mingles eahly with Iron, and diſcovers a great attraction to it, 
torlaking all the other metals to unite with this, It renders the Iron 
wlate, very hard, and brittle, 


| 
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Iron. heat procurable in the furnace of a chemiſt, and 
L— Which, if brought into fuſion by additions, yields an 
'Vitrifica- Opake black glaſs. Glaſs made from Iron, by what. 
tion. ever means, is always black, unleſs the quantity of 
vitreous matter mixed with it, be very large (Y). 
The calces made by acids and by fire, are of various 
ſhades of yellow, brown, and red. 

Expoſed to Iron placed in the focus of Tichirnhaus's large 
» burning- burning-glaſs, melts in an inſtant, and looks like 
glas. a black Bitumen or Pitch. The French academicians 
concluded from hence, that the inflammable prin. 
ciple of Iron was an actual bituminous matter: but 
no experiment gives any juſt foundation for this con- 
jecture. The pretended Bitumen is no other than 
yitrificd Iron; and Iron calcined or vitrified, that is, 
depriyed of its own phlogiſton, 1s reviyed into Iron 
again by any vegetable or animal coal, in the ſame 

manner as the other metals. | 
Solubility _ Iron diffolves eaſily in all acids; it is likewiſe 
in different ſenſibly acted upon by alcaline and neutral liquors, 
liquors: and corroded even by thoſe which have no percep- 
tible ſaline impregnation. Strongly heated, and 
quenched in water, 1t communicates a maniteſt taſte 
. F F to 
(b) Ircn with vitreous matters.) The colours which Iron imparts 
to Glaſs in fuhon, are various and inconſtant. Vitrified without ad- 
dition, by the concentrated ſolar heat, it is ſaid to be þJuiſh or purpliſh, 
Scorified in our furnaces, it appears of a black or dark brown, and 
communicates the ſame duſky hue to three or four times its quantity 
of colourleſs Glaſs. Its ſeveral calces, fuſed with much larger pro- 
rtions of vitreous matters, impart different ſhades of yellow, reddiſh, 
3 and blue. Practical writers in general ſpeak of one preparation 
Fps one colour; and another, others. From ſuch experiments 2 
have made in this view, the colour ſeems to be influenced more by the 
degree and continuance of the fire, and other circumſtances in the pro- 
eels, than by the particular manner in which the Iron is prepared. 
With the officinal flowers of Stcel I have made a yellow and a greeniſh 
Claſs; with the matter which remains after the ſublimation of the 
flowers, a yellow, a green, and a blue; without being able to de- 
termine the particular circumſtances in which either of theſe colours 
might with certainty be produced. One of the bluiſh green glaſſes, 
on being n.e!ted a ſecond time, loſt its bluiſh caſt, and became of 3 
decher green than at firſt. After a third fuſion it looked green, yellov 
and red in different parts of the maſs. With the calx made by long 
reverberation, T obtained a red but an ill-coloured Glaſs ; not the 


lovely one which Kunckel promiſes. A piece of this Ghaſs kept long 
i Fuſion, diſcovered a tendency to blueneſs, Sid 
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i to the * The filings expoſed to the air, and Iron. 
n occaſionally moiſtened with water, ſoon change into 


: ruſt, Even the oils, with which Iron utenſils are pg 


f often rubbed to prevent their ruſting, in ſome meaſure tion from 
. contribute to promote that effect. Some employ, ruſt, 
$ with better ſucceſs, oil that has been gently boiled 
for a time; cautiouſly pouring into the oil, towards 
e the end of the boiling, ſome melted Lead. The oil 
e is by this means freed from its watery phlegm, and 
* from its acid principle, which are the cauſe of its 
1 promoting the corroſion of the metal. Animal fats 
it are ſaid to anſwer ſtill better; theſe being void of 
1- the leaſt degree of acidity. Homberg's ſalve for pre- 
in ſerving Iron from ruſt, communicated to the French 
5 academy, conſiſts of two pounds of hog's Lard, an 
Mn ounce of Camphor, and as much black Lead as will 
* render the mixture of an iron colour. The Iron is 
to be heated, before it is anointed with this com- 
ſe polition (i). 
s, The vitriolic acid requires to be diluted with three gg1ution 
p- or four times its quantity of water, to enable it effec- +> amen 
id tually to diſſolve Iron. During the diſſolution, ae 
te ſtrong ſulphureous vapour ariſes, which, on the ap- in gamma- 
to proach of a candle, takes fire (&). The ſolution is bie va- 
of a graſs green colour. On ſtanding, it gradually Por: 
T depoſites great part of the Iron in form of a yellow 
— or reddiſh calx or ochre. Duly evaporated, it ſhoots 
— into rhomboidal cryſtals, which are the green Vitriol, 
70 H 4. : Or 
I 
;on (7) Preſerved from ruſt.) Mr. Reaumur has diſcovered a compo- 
4s tion which appears ſu erior to all the foregoing. Expreſſed Oils, 
the expoſed to the air in flat ſhallow veſſels ſo as juſt to cover the bottom, 
ro- become thick, without loſing their tranſparency, or acquiring any 
ed. brown. or other colour, which they always do when thickened by boil- 
wiſh mg. The inſpiſſated Oil, (kilfully mixed with a ſolution of Copal 
the in Spirit of Wine, forms an elegant hard varniſh. Poliſhed Iron, 
de- made a little hotter than the hand can bear, and rubbed with a ſtick of 
urs this varniſh, appears, as ſoon as cold, covered with a ſolid, thin, 
ſes, tranſparent coat, without the leaſt injury to its colour or appearance. | 
f a %) Inflammable vapour.) This vapour is permanent and elaſtic, 4 
low and ſeems to have a great analogy to the inflammable damps in mines, , 
Ong t may be collected and preſerved inbladders z which being applied to 
the me mouth of the veſſel, wherein the diſſolution is made, will ſoon be 
ong filled and diſtended by it. After keeping for ſeveral weeks, a little of 


we vapour, forced out near à candle, inſtantly took flame as at firſt. 
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Isxow. or ſalt of Steel, of the ſhops. — The calx precipj. 
W— tated from this ſolution by fixed alcaline falts, is ex. 


ceeding difficultly reducible into its metallic ſtate. 
The nitrous acid undiluted, acts violently on Iron, 


trous acid: corrodes it plentifully, but diſſolves little; and what 


has thus once been corroded, will not, diffolve in 
freſh acid. If the acid has been diluted at firſt with 
water, it takes up a conſiderable proportion, pro. 
vided the metal be leifurely added. If the ſolution is 

erformed with extreme ſlowneſs, the colour will be 
green; if otherwiſe, of a dark red. It does not 
cryſtallize; and if inſpiſſated to dryneſs, deliquiates 
in the air. 


In the ma- The marine acid acts leſs vehemently on Iron than 
rine acid, the nitrous, and does not diſſolye ſo much. The 


ſolution is of a ſaffron or gold yellow colour: it docs 
not cryſtallize; and, if inſpiſſated, leaves a greeniſh 
ſaline maſs, which diſſolves not only in water but 
likewiſe in Spirit of Wine, and runs in the air into 


volatilizee a yellow liquor. In diſtillation, a conſiderable por- 


tion of the Iron is volatilized (1). Ammoniacal Salts 
likewiſe, compoſed of the marine acid and volatile 
alcalics, elevate ſo much of this metal in ſublimation, 
as to receive from it a deep orange colour. This 
preparation is kept in the ſhops under the name of 
flores martiales, Sal ammoniacum martiale, or mars dia- 
phoreticus. It is commonly made from one part of 
clean filings of Iron, and two of Sal Ammoniac, 
well mixed together, and ſublimed, A little urinous 
| ſpirit 
(1) Iron wolatilized by Spirit of Salt.] The ſpirit which diſtils 
towards the end of the proceſs appears yellow. This is followed by 
a vellowiſh or deep reddiſh Sublimate, which ęliſtens like the ſcales of 
fiſhes ; leaving behind a ſubſtance which conſiſts of thin gloſly plates 
like Talc. wy 
Iris auith oiber metallic ſolutiong.] Tron precipitates from acids all 
metallic ſubſtances except Zinc, and the newly diſcovered femimetals 
Regulus of Cobalt and Nickel. — By ſolutions of Copper in acids 
the Tron is ſtained of a copper colour ; the Copper being extricate 
fro: its menſtruum in its metallic form, and adhering to the ſurface 
of the hon. By ſelutions of Gold combined-with rettified Spirit of 
Wine, is in like manner covered with a golden coat. The prep?- 
ſation of Gold, ſaid to anſwer beſt for this purpoſe, is a Tinctute 
drawn from a mixture of Gold-leaf, Sea-ſalt, and Alum, melted 
fogether, on boiled in water to dryneſs, | Eid 


ſpi it ariſes before the yellow flowers, and 
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generally Inox. 


1 little marine acid after them. The reſiduum, ſet 


in a cellar, runs into a liquor ſimilar to that made 
with Spirit of Salt directly; called liquor martialis, 
or liquamen martis. | 


gar, by proper management, cryſtallize with it. 


made in the nitrous acid, be dropt into a ſaturated 
Iixivium, the Iron remains permanently diſſolved in 
the alcali. The liquor appears at firſt of a yellowiſh 
red colour; when loaded with the Iron, of a d 
blood-red. Here the acid ſerves only as a medium 
of union betwixt the Iron and the Alcali, and after 
the union is once effected, has no ſhare in the con- 
tinuance of it; the acid forming, with a part of the 
alcaline Salt, a true Nitre, which may be ſeparated 
from the martial ſolution by cryſtallization. — Much 
has been ſaid in books, of preparations of Iron that 
fulminate in the fire: I have made numerous trials 
tor obtaining the Mars fulminans, without being ever 
able to ſucceed. 


ſtain to linen, Sc. and ſtrike a black colour with 
galls and other vegetable aſtringents (m). Theſe are 


very 


(m) Black with wegetable aftringents.) This property of Iron affords 
i commodious method of diſtinguiſhing minute portions of it in 
nuneral waters or other liquors. A fingle grain of Vitriol of Iron, 
Gſolved in a gallon of water, inftantly diſcovers itſelf, on adding a 
late powdered Galls, by a duſky blue colour. A more ſaturated ſolu- 
non of the Vitriol ſtrikes with Galls a deep black colour ; and this 
black mixture, diluted, appears blue like the former. If the liquor 1s 
impregnated with a minute portion of alcaline Salt, fixed or volatile, 
nitead of a blue or blackiſh, a purpliſh red tincture is produced. 
This is the colour which Chalybeate mineral waters ſtrike with Galls. 

As it is only with vegetable aſtringents that Chalybeate ſolutions 
ke a blue or a black colour; theſe liquors have been employed as 
A teſt of aſtringency in vegetable ſubſtances. I have obſerved, however, 
that ſome vegetables, manifeſtly and- powerfully aftringent, do not 


krhibit this Phenomenon; their aſtringency reſiding in a principle not 


diſſoluble 


Vegetable acids, even wines that are but lightly aci- With ve- 
dulous, diffolve a conſiderable quantity of Iron into a 2 
reddiſh liquor. The purer acids, as diſtilled Vine: f 


Fixt alcaline Lixivia ſeem to have little effect upon Solution in 
Tron in its metallic ſtate: but if a ſolution of Iron, Alcalies. 


ſtainin 


Solutions of Iron made in acids give a yellow Uſes in 
and dying. 


DP 
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Iron. very valuable properties of Iron to the callico · printer 
＋◻＋ the ſtainer of leather, wood, Sc. and the dyer. F 
linen and leather, the metal is commonly diflolye 

in ſour whey or ſmall-beer ; for dying, the Vitrid 
Pigments. is made uſe of, (ſee Vitriol). This metal affords 
alſo, in its calces, red and yellow pigments to the 
painter; and a fine blue in the preparation, called, 

from the place where it was firſt diſcovered, Berlin g 
Pruſſian blue. — (2) A light ſolution of Vitriol ha 

5 A been 


diſſoluble in watery liquors, and not miſcible with the vitriolic ſolution, 
The reſinous aſtringent, Peruvian bark, mixed with ſolution of Vitridl, 
in ſmall or in large proportions, in the form of powder, infuſin, 
decoction, extract, vinous or ſpiritous tincture, gives not a blue 
'a black, but. a green colour, which with certain proportions is very 
deep and bright. N N 

a) Pruſſian blue.) Pruſſian blue is prepared by precipitating a ſolu. 
tion of green vitriol and Alum with a Lixivium drawn from fixt ales. 
line Salt that has been calcined with animal coals. Commonly about 
three parts of Alcali and two of dried ox blood are calcined ſo long u 
any flame appears, then thrown into boiling water, and the ſtrained 
decoction poured into a hot mixture of ſolutions of four parts of Alun 
and one or leſs of Vitriol. The liquor inſtantly becomes thick « 
curdly, and looks at firſt of a greyiſh colour, which changes to: 
brown, and in alittle time to a bluiſh green. T he matter being well 
- ſtirred together, and mixed with a quantity of hard ſpring-wate, 
a green precipitate ſubſides. Spirit of Salt poured upon the edulcorated 
powder, diſſolves a part, and leaves the reſt blue. 

Mr. Geoffroy is the firſt who has given any plauſible theory of thi 
proceſs, or any rational means for improving it. He obſerves, that 
the Pruſſian blue is no other than the Iron of the Vitriol, revived by 

the inflammable matter of the alcaline Lixivium, and perhaps brigit- 
encd by an admixture of the white earth of the Alum ; that the greet 
colour proceeds from a part of the yellow ferrugineous calx or ochit 
unrevived, mixing with the blue; and that the Spirit of Salt diſſolvs 
this ochre more readily than the blue part, — it will diſſolve tha 
alſo by long ſtanding, or if uſed in too large quantity. From thei 
principles he was led to increaſe the quantity of inflammable mattes 
that there might be enough to revive the whole of the ferrugineow 
ochre, and produce a blue colour at once without the uſe of the ad 
ſpirit. In this he perfectly ſucceeded, and found, at the ſame time, 
that the colour might be rendered of any degree of deepneſs or lig. 
neſs at pleaſure. If the Alcali is calcined with twice its weight 
dried blood, and the Lixivium, obtained from it, poured into a folv- 
tion of one part of Vitriol to ſix of Alum, the liquor acquires a vf 
pale blue colour, and depoſites as pale a precipitate. On adding mr 
and more of a freſh ſolution of Vitriol, the colour becomes deeper a 
deeper, almoſt to blackneſs. He imagines, with great probability, tht 
the blue Pigment thus prepared will prove more durable in the air, irs 4 
more perfectly with other colours, and be leſs apt to injure the Julie 
of ſuch as are mixed with or applied in its neighbourhood, than thit 
pace in the common manner; the tarniſh and other incomveniers, 
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ter employed by ſome as an affay liquor for diſtin- Inox. 
Fo — F Ly brandies from common ſpirits pre. W2W 


red bared in imitation of them; French brandy hav- 
rid Wi ing uſually an aftringent impregnation from the oaken 


ch cafks in which it has been kept, and hence ſtriking 
the a bluiſh or black colour with the Chalybeate ſolu- 
led, ion; whilſt ſpirits, tinctured only with melaſſes, 
nor burnt ſugar, Sc. give no ſuch colour. The princi- 


ple, on which the blue colour depends, ſhews that 
it is no certain teſt, All ſpirits will exhibit it if 
impregnated with aſtringents; and French brandies 


tion, , k ' 
rel. WY vill not, without ſuch impregnation. | 
ſn [ron deflagrates with Nitre, and renders the Salt * 
Or > . . 0 . tr 
ven WY alcaline and cauſtic (o). It readily unites with Sul- and Sul. 
phur 3 phur. 


to which common Pruffian blue is ſubje&, ſeeming to proceed from the 


about acid ſpirit, which cannot be totally ſeparated by any ablution. —— 
ng us He takes notice alſo of an amuſing phcenomenon, which happens upon 
ane mixture. When the liquors are well ſtirred together, and the circular 
Alun motion as ſoon as poſſible topped, ſome drops of ſolution of Vitriol 


(depurated by long ſettling) let fall on different parts of the ſurface, 
divide, fpread, form curious repreſentations of flowers, trees, ſhrubs, 


x well flying iniefts, &c. in great regularity and perfection. Theſe continue 
water, ten or twelve minutes: and on ſtirring the liquor again, and dropping 
rated in ſome more of the ſolution of Vitriol, are ſucceeded by a new 


picture, | 
Mr. Macquer has ingeniouſly 2 the, preparation of this pig- 


- ay to the dying of wool and ſilk; and found means of fixing the 

ed by ue ſecula in their pores. By dipping cloth firſt in a diluted ſolution 

rigit- of Vitriol and Alum, then in the ley diluted, and afterwards in water 
greet acidulated with Spirit of Vitriol, it acquires a light blue colour; which 

ew becomes deeper on repeating the dippings alternately in the ſame order 
Oles 


as before; and adding to the liquors each time a little more of 
the reſpective ſaline matters. This blue dye, he fays, in beauty 
ard luſtre exceeds that of Indigo and Woad as far as ſcarlet does the 
Madder red ; and penetrates the whole ſubſtance of fulled cloth, with- 
out weakening it. The colour is durable in the air, and ſtands boiling 
with Alum water, but is diſcharged by Sope, and, without certain 
piecautions, liable to he ſpecky or unequal. See the Memoirs of the 


ineous 
e a d 
Time, 


light- French academy for the year 1749. 

pht df (0) Iron with Nitre.) A part of the Iron is thus rendered ſoluble 
z folu- in water along with the alcalized Salt. A mixture of equal parts of 
a vel Iron filings and Nitre, injected into a ſtrongly heated crucible, and after 
Jr the detonation thrown into water, tinges the liquor of a violet or a 
er Al popu blue colour. This ſolution however is not permanent. 
yy that hough the liquor at firſt paſſes through a filter without any ſeparation 
ninge of the Iron, yet on ſtanding for a fow honrs, the metal falls to the 
** tom in form of a brick- coloured powder. It is pretty ſingular, 
in tha that volatile alcalies inſtantly precipitate the Iron from this fixed alca- 
Cncith, line ſolution, | MITE " - 


iq 
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'Tzon, Phurz and when combined with it, like the other 
C—— refractory metals, proves much eaſier of fuſion than 
Artificial by ſelf. A mixture of Sulphur and Iron fili 
dude. moiſtened with water and preſſed down cloſe, in! 
few hours ſwells and grows hot, and, if the quantity i 
large, burſts into a flame. From this phenomena 

the chemiſts have endeavoured to account for earth. 
quakes, ſubterraneous fires, and hot mineral ſprings, 
Medical Iron is mechanically the moft uſeful, and medic. 
2 of nally the moſt ſalutary, of all metals; poſſeſſing n 
dleſeeleterious power like moſt of the others, though 
its imprudent uſe may nevertheleſs be productive af 
dangerous conſequences. Its primary operation iz 

to conſtringe and corroborate : and hence in cx 
chexies and chloroſes, in debilities and relaxatidns of 

the ſolids, ,it proves a medicine of great efficacy; 

whilſt in the oppoſite circumſtances it is as 1njurious 

as in theſe it is beneficial, Though it always act 
immediately by an aſtringent quality, it often prove, 

in its conſequential effects, aperient; promoting m. 

tural evacuations where the obſtruction depends upon 

a laxity of the veſſels; as well as reſtraining immo. 

derate ones ariſing from the fame cauſe. — A great 

variety of preparations of it have been employed for 
medicinal uſe ; as ſolutions in different acids, both 
mineral and vegetable, by themſelves or in conjunc 

tion with vinous ſpirits, in their liquid ſtate, or in. 
ſpiſſated or cryſtallized ; calces or croci made by fir 

alone, or by precipitation from acids, or by urging 

the inſpiſſated or cryſtallized ſolutions with a ftrong 

fire till the acid has been expelted ; and the rut: 

made by expoſing” the filings to the air. The cruc 

filings, are often as effectual as any of the prepats 

tions: if procured from the workmen in Tron, tht 

ſhould be carefully cleanſed by winnowing and walt 

ing. For obtaining the ruſt moſt expeditioul), 

the filings ſhould be ſpread thin, moiſtened, and ſe 

in a moderate warmth. - Mr. Bourdelin obſcr'G, 

that the Iron increaſes in weight in this procels, ant 

that when thoroughly ruſted, ſo as to imbibe no go! 

| Watr!, 
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ater, it yields in diſtillation a volatile urinous ſpirit. Inox. 

— wh combined with acids, proves more aſtringent 
an 


than by itſelf ; but when the acid is ſeparated, and 
the metal reduced to a calx, its activity is greatly 
diminiſhed. The combination with vitriolic acid, or 


3 i nartis, is directed to be made in the ſhops, by 
en ciolving Iron filings in the acid, and cryſtallizing 
tt the ſolution. This however is a needleſs labour, 
"2. Wi the common green vitriol, duly purified, being one 
wick and the ſame thing. If the Vitriol is ſuſpected of 
* containing any Copper, a little freſh Iron added 
ad ©» the folution of it, will effectually precipitate all 
en remains of that metal. Even a pure Vitriol of 
" Wi Copper may be converted into a pure Vitriol of 
© BY iron, by diflolving it in water, and adding Iron to 
ny the ſolution ; the Iron throwing down the Copper, 
"BY a being diſſolved in its place. The vitriolic and 
by vegetable acids are the only ones with which Iron 
Ai. cryſtallizes or preſerves a ſolid form. The marine 
- n; WY [-nders it moſt effectually ſoluble in _— of Wine. 
Iron is exceeding rarely, if ever, found native in Natural 
— the earth, I have never yet ſeen a ſpecimen of pure Oy 
mL Iron; the maſſes which have been ſnewn me 
m EE ſuch, being either not attracted by the Magnet, or 
bo; ot diſſoluble in Aqua fortis. Its ores on the other hand 
anc. ve extremely plentiful in almoſt all parts of Europe. 
＋* But South America, ſo rich in Gold and Silver, has 
1 little of this moſt uſeful metal. The richeſt ores of Iron 
og il ae compact and ponderous, of a browniſh, reddiſh 
rol brown, or red colour (p) : they ſcarcely ever parti- 
r uf Crpate 
rude (þ) Iron ores.] Some of the Iron ores, in colour and appearance, 
do not ill reſemble Iron itſelf; as the grey ore of Derbyſhire, and the 
Dall. bluiſh of the foreſt of Dean in Glouceſterſhire : moſt of the Swediſh'ores 
they are likewiſe of this kind. Others are blackiſh, brown, red, yellowiſh, 
raſh- or ruſty coloured : theſe are the moſt common ſorts in England and in 
| Germany, There is one very ſingular ſpecies, of a ſtriated texture, a 
ully, die ycllowiſh or greyiſh colour, oftentimes white, and in ſome degree 
d ſe pellueid: this, though in its crude ſtate it promiſes nothing metallic, 


on being moderately calcined, difcovers, by the deep colour it aſſumes, 
thit it abounds with Iron. Cramer informs us, that it gives out, on 
fuſion, from thirty to ſixty pounds of excellent Iron upon the hundred. 
me of the richer ores yield no leſs than eighty on the hundred 

| Different 
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Ino. cipate of perfect Sulphur (the Pyritz excepted) au 

contain but little foreign matter: ſuch are, the Mag. 

net, the Hæmatites or Blood-ſtone, the common Iron 

ſtone, and Ruddle. The running down of the Iron. 

ſtone requires no particular management, a ſtrong 

charcoal fire being the principal point: the ore B 

thrown in among the burning fuel, with the addition 
ſometimes of Quick-lime or Limeſtone (3). 


Beſide 


Different kinds of Iron- ſtone are, in ſome mines, found adhering to the 
tops of caverns, in form of icicles or ſtriæ, ſometimes irregularly cluf. 
tered together, ſometimes hanging down like the briſtles of a bruſt, 
whence the name Bruſh-iron-ore, Other particular forms of the Iron. 
ſtone have occaſioned a variety of fanciful names to be met with in 
ſome of the metallurgic writers. 
() Smelting of Iron ores.) The ores of Iron are commonly calcined 
previous to the fuſion 3 the harder ones, though _ ſhould contain 
i nothing ſulphureous or arſenical, requiring that proceſs to render then 
ulverable. In the large works, a quantity of the ore is placed ont 
ttom of wood or charcoal, intermingled with ſtrata of the ſame kind 
of fuel; the pile carried up to a conſiderable height, and ſet on fire, 
The fuſion is performed in furnaces twenty or thirty feet high, an 
eight or ten feet wide in the middle, but narrower above and below, 
The furnace is — at top with charcoal, and the fire excited by 
large bellows moved by water. When the whole internal furnace aps 
pears of a ſtrong white heat, the ore is thrown in, by little at a tim, 
with more charcoal over it, and commonly a portion of Lime-ſtone, 
the true uſe of which is probably, not as has been generally ſuppoſed, 
to abſorb Sulphur, but to promote the fuſion (ſee page 18.) The ore, 
gradually melting, drops down through the fuel into the receiver 
bottom of the furnace, where a paſſage is open for taking off the ſcun 
or droſs. The metal, now in — fuſion, is let out, by a tap- hole, 
into furrows made in a bed of ſand: the large maſs, which ſets in the 
main furrow, is called by the workmen a ſow, and the leſſer ones iq 
of Iron. Chimney-backs, ſtoves, garden-rollers, &c. are formed d 
this rough metal taken out of the receivers with ladles, and calt into 
moulds made of fine ſand. Two or three tons of Iron are run off i 
twenty-four hours : before the force of water was called in aid to work 
the bellows, ſcarce an hundred weight could be obtained in a day, and 
a large quantity of the metal was left in the droſs: hence, in ſom 
places, the flags of the old works are now re-melted to advantage 
along with freſh ore. From the richneſs of the ſlags of different orts 
left by former times, ſome have been miſled into an opinion, that tht 
metal was regenerated in them. 
From the great conſumption of wood in this buſineſs, and its ſcarcity 
in ſome places where there are rich mines of Iron, attempts have be 
made to ſubſtitute other fue!s. Peat has been found to anſwer tolerad) 
well: in ſome parts of England a quantity of this has, for a conhden- 
ble time, been mixed with the charcoal; and a patent has been lately 
obtained for running down the ore with peat alone. Pitcoal rendes 
the Iron hard and brittle : this incovenience is ſaid to be in good 7 
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geſides the minerals which are commonly worked Ix ow. 
for Iron, there are many others, in which ſmaller quan 


1 tities are contained: from this metal the coloured — — 
n. days and boles, and even the precious ſtones, receive earths and 


. portion of it has been diſcovered in all the mineral 


(ars or ſtones that have been examined, in the ores 

n ef all other metals, and even in the aſhes of vegetables in animals 
and animals. It was long diſputed betwixt two of m — 

des N the French academicians, Lemery and the elder Geof- 


froy, whether the Iron, diſcovered by the magnet in 
vegetable aſhes, pre- exiſted in the plant, or was pro- 
duced in the burning. Mr. Geoffroy's opinion is evi- 


au cently the true one, namely, that the ferrugineous 
| earth or calx exiſts in the vegetable, and is reduced 
""" into perfect Iron by ſome of the inflammable matter 


of the ſubject combined with it in the fire. The mi- 
neral earths and ſtones impregnated with Iron, and 
even its richeſt ores, contain no other than this calx 
of Iron; and no art can extract from them a grain 
of metal, without the introduction of inflammable 
matter. 


has 


ſure prevented, by previouſly coaking the coal, as is cuſtomary to fit it 
for the drying of malt. 


Wy The impure Iron, as run from the ore, is melted down in another 
& int umace, intermixt with charcoal; a ftrong blaſt of air being impelled 
of in n the ſurface of the meta], by. which its fuſion is remarkably promoted. 
. 0n diſcontinuing the action of the bellows, the Iron thickens into a 


nals called a loop, which is conveyed under a large hammer raiſed by 
he motion of a water-wheel. The Iron, beat into a thick ſquare, 1s 
hented till ready to melt, and forged again: by a few repetitions of 
"us proceſs, it becomes completely malleable, and is at length formed 
Into bars for ſale. A large quantity of vitreous ſcoria ſeparates both 
" the fuſion and the forging : the rough caſt Iron, obtained from 


carcity pome ores, loſes more than half its weight in being made into bars. 

e bee 0 ') Difference according to the quality of the ore.) There are very 
ler:bl _ able differences in the Iron obtained from different ores : from 
ien 1 particular admixtures or 


other cauſes they egg has hitherto 


een too little examined. The Iron run from ome of the German 


Re when forged only to a certain point, is found to be a good Steel; 
r that of many others, taken in the ſame intermediate ſtate be- 
"xt caſt and completely forged Iron, cannot be worked either as 
Steel 


their colour. Iron is truly an univerſal metal: ſome ſtones, 


[ron proves greatly different in hardneſs, brittle- Digeren- 
neſs, malleability, &c. according to the quality of 8 
the ore it is obtained from, (r) and the operation it“ * 


MUuvuwuuuuuuu___w 


* 
112 MzTrALLIC BO DIE s. 

Ilnov. has undergone. As firſt run from the ore, it contain f 
w—— an admixture of. crude earth not perfectly reduced u n 
b a metallic form, and hence proves hard and brittle, WM 0 
(Y by repeated forgings this earth is forced ou ll 6 
from of 
Steel or Tron. The Swediſh, and ſome of our own ores, yield an ex. W 
cellent tough Iron; whilſt others give a brittle metal, that cannot, hy * 


any forging, be made perfectly malleable, and hence employed on by 

for ſome kinds of nails and heavy works. The inferior ores are (434 

to be me liorated by mixing two or three different ſorts together, W. 
(s) Caſi Iron.] Pure caſt Iron is, for the moſt part, fo hard, as not 

to yield in the caſt to the file or the chiſſel; and extremely brittle, boy 

when cold and when ignited : caſt into thin plates it cracks, on being co 

haſtily cooled, like glaſs. Broke, it appears of a dull white colay, me 

approaching to that of unpoliſhed Silver; and of a ſmooth and unifom | 


texture, compoſed of plates laid ſo cloſe together as ſcarce to he diſtin. Ou 

iſhed even by a microſcope.— The more impure ſorts are leſs hard t ſe; 
dhe file, but not leſs brittle under the hammer; their colour is muc eff 
darker, ſometimes a duſky grey, ſometimes almoſt black; their textuy "ny 
often granulated. On melting them, a quantity of glafly ſcoria ariſe ſu 
to the ſu face; which taken off, leaves the the metal pure and whitz ſe 
like the foregoing fort. B 

Pure caſt Iron, ſurrounded with animal aſhes, and expoſed to a fir ne 
not ſufficient to melt it, becomes, in a ſhorter or longer time, accord- ad 


ing to the ſtrength of the fire and the thickneſs of the metal, ſo ſoft, tha ſec 
ornaments or utenſils made of it, however hard before, may now be | 
eaſily cut, filed, embelliſhed, or freed from tneir ſuperfluities, Thy of 
gradual changes produced in this proceſs are pretty remarkable, 3 

Lon, ſuffgred to cool in the mould, appears on the ſurface of a flat dui 
blue colour; a ture mark of its — After the cementati eff 


has been continued for a certain time, it looks externally of a dul, cer 
coffee, or blackiſh colour, internally far leſs white than befoie, and u 
longer of a ſinooth, but of a rough granulated, ſtructure. In this fat ton 
it yields to the file, if ſlowly ho but if cooled haſtily by quend- ma 
ing in water, or if heated a ſecond time and then quenched, it 1s nd ran 
touched by the tool: hence works of caſt Iron, ſoftened to this degrty cha 
may be filed or cut, and afterwards readily hardened again. It dos arr; 
not bear the hammer when cold, but proves in ſome meaſure malleads tar, 


when ignited : -wher. ſtrongly heated, I have generally found it cad har 
or fly in pieces fiom a moderate blow. | 

On further continuing the cementation, the dark colour, which tt i tho 
metal had before acquired, gradually goes off, and at length changs 1 
into a white, with a conſiderable m_ of brightneſs, which the lat 


had nothing of at firſt: the texture hkewiſe alters, but not equally dot 
all kinds of Iron, ;ome proving granulated and others plated. Ti exſ1 
metal is now fully ſoftened ; it may be eaſily cut with a chilſe], able 


bent without breaking, and extended under the hammer; nor dots wh 


pace any conſiderable hardneſs on being heated and quenched in cold — 
iquors. | | 
In proportion as the Iron becomes ſoft, it loſes its fuſibility. If th = 
cementation is continued only till the outlide is ſoftened, on raiing Us 107 


fire, all the inner hard core will melt and run out, leaving the di 
ſoft part entire, and of its original form. If any part of the lurſace «dd 


cover 


DDr 
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from its pores, and the metal becomes ſofter and Ine. 
more malleable (f). The workmen commonly judge 
le: of the goodneſs of caſt Iron, from its bearing a ſtrong 

Out fire, when made into veſſels, without bliſtering z and 

on of that of forged Iron, from its being malleable both 

when hot and cold, making good Steel, and laſting, 

, 5 WW well when employed for ſuch uſes as require it to 

ol Wh be kept wet, as in pegs for the axle-trees of mill- 

wheels, S Cs ; | 

5 not Wi Vor I. I Forged 


both . = | 
being covered with fand, or left uncovered with the ſoftening matter; the 
low, melted core will run out there, 
form Sand and powdered Flint ſomewhat retard the ſoftening. Argillace- 
iſtin- ous and gypſeous earths, particularly the latter, occafion the tron to 
rd ty ſtale greatly. The mineral calcareous earths have nearly the ſame 
much effe& as animal aſhes, but with leſs certainty : after the Iron has been 
tun ſoſtened by them in à moderate fire, it ſometimes; in a ſtronger; re- 
ariſe ſumes its original hardneſs : they are likewiſe apt to make the furface 
white ſcale, and thus obliterate the finer impreſſions received from the mould. 
Bone-aſh itſelf is ſubject alſo to this laſt inconvenience, where the large- 
2 fin nels of the maſs of metal requires the fire to be long continued : the 
ccord. admixture of a little powdered chareoat prevents the ſealing; without 
t, that ſeeming to affect the ſoftneſs or hardneſs. 
ow I The fotegoing obſervations are drawn chiefly front the experiments 
Thy ef M. Reaumur, referred to by our author. I have added not a few of 
my own, but without being able to add much to the conſequences de- 
a flat ducible from his; or to diſcover the principle on which the change is 
atatic effected; or to ſoften the pureſt and fineſt caſt Iron near fo effeually by . 
dati, tementation as by forging. 8 
nd 10 (t) Forged iron.] When eaſt Tron is heated till ready to melt, and 
is ſtat tompreſſed by repeated blows of large hammers, a quantity of vitreous 
uench. matter is forcec out and thrown off ; its parts ate more regularly ar- 
is nd! nngedz the plates rendered ſmaller and more diſtin; by wn, cer 
degree changed into grains, and at length into fibres. Fine plates regularly 
It dos aranged; ſmall grains, or fibres like thoſe which appear upon the frac 
lleabs tare of wood; are marks of tough Iron, provided it is not ſulphurated: 
t crack large and irregular plated Irons are univerſally ſhort or brittle. The 
colour of the fracture is trſuafly whitiſh, and tonſiderably bright; 
ich the though ſome, even of the better forts of Iron, look dull; without any 
hangs brightneſs. | 


Fure well forged Iron is malleable both when cold and hot, though 
not with equal facility: the further it is heated, it extends the more 
ally, and is lets liable to crack. Some ſorts of Iron; though matle= 
able when cold, prove entirely brittle if heated red; others are brittle 
when cold, and malleable only whilſt ignited : the former are called 

the workmen red-fharey the latter col/-ſhare, Irons. The imperfection 
of the firſt js fappoted to be owing to an admixture of Sulphur; that of 


. Tit 
chiſſel 
does i 
in cold 


If th the ſecond proceeds whol| y from à want of ſufficient forging.—Forged 
Gog tis lon Va hirle heavier than the caſt; in the proportion of about 77 
he outd 10 10. It ſeorifies much more in the fire, and does not melt without 
ace ons or the immediate coutatt of the fuel. 
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Iron. Forged lron is converted into Steel, by cementa.- 
tion, in Cloſe veſſels, with inflammable and faline 
Steel. ſubſtances, as the horns and hoofs of animals, or 
mixtures of Sea-ſalt, foot, and wood aſhes. Steel 
is much harder, more brittle, and more elaſtic than 
the Iron was at firſt; and all theſe qualities are, in 
d meaſure, at the command of the artiſt. Heated 
a little, and quenched in water, it proves extremely | 
hard: by an increaſe of the heat, it becomes ſofter Mt * 
and ſofter ; and by a continuance or repetitions of it, 
returns into Iron again; loſing by degrees the in- 
flammable or other principles, the introduction of 
which had made it Steel (4). The hard caſt Iron, 


| 
| 
{ 
( 
as | 
| 
| 
| 


The anthor above-mentioned obſerves, that the ſubſtances which 
ſoften caſt Iron by cementation, increaſe the ſoftneſs of the forged to 
a certain point; that if the operation is continued beyond this period, 
they render it harder and more brittle than at firſt ; that gypſum re- 
markably promoted the fuſion of the metal; bars of Iron, ſurrounded 
with gypſum, having ſcaled in a moderate heat, and, in no very ſtrong 
one, melted. It is commonly ſuppoſed that Iron, by whatever means 
it is brought into fuſion, totally loſes its malleability : but I have found 
that when thus melted with gypſum, it remains malleable in a great de- 
gree; and that it will now melt a ſecond time, without any addition, 
and till retain its malleability. The Iron, ſurrounded with the gypſum, 
did not perfectly melt till the fire had been raiſed ſo high that the 
gypſum begun to diſſolve the Heſſian crucibles, which were ſome- 
times corroded internally to the thinneſs of paper, and ſometimes 
perforated. 

Forged Iron, cemented in cloſe veſſels with vegetable or animal coals, 
gains a ſenſible increaſe both in bulk and weight, and now commences 
Steel. —— From the remarkable changes produced in Iron by earthy 
and inflammable matters, I was led to ſubmit Copper, and ſome other 
metals, to the ſame treatments, but could not obſerve that they ſuffered 
any change. | 

(u) Steel.) Stcel is found to differ in quality according to the par- 
ticular ingredients with which the cem entation is performed, as well as 
the goodneſs of the Iron it is made from. M. de Reaumur obſerves, 
that inflammable ſubſtances alone, as ſoot, charcoal, animal matters, 
render the Steel hard to work, and apt to crack; that the admixture of 
abſorbent earths, as wood aſhes,prevents this inconvenience ; that a little 
Sea-ſalt, added to theſe, contributes to the fineneſs and durability of the 
dteel, and at the ſame Time expedites the change; whilſt ſome other ſaline 
Itbitances, as Sal Ammoniac, Sandiver, Vitriol, alcalized Nitre, ren- 
dered it far lefs durable. The cementation has been uſually performed 
in earthen coffins or cheſts, fitted with covers, of ſufficient capacity to 
receive a great number of bars at once. There is a large Steel-work 
in Yorkſhire, where the furnace itſelf is divided into partitions 0f 
chambers for recciving the Iron with the cementing mixture, with ſpaces 
between for the paſſage of the fire: the fire is raiſed by degrees for 4 
weck, and then ſuffered to decay of itlelf, The increate which - 
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48 well as Steel, is rendered ſoft, by cementation Ixox. 
with earthy matters, as bone aſhes, mixed with a little 
wdered charcoal. See Reaumur's treatiſe on the 
converſion of forged Iron into Steel, and the ſoften- 
ing of caſt Iron. 


I 2 Some 


Iron gains in this proceſs is ſaid to be ſo conſiderable as to bear the 
charges of the fuel.——The caſe-hardening of Iron, by cementing it 
for à little time with burnt horns, leather, and other like ſubſtances, is 
no other than a ſuperficial converſion of it into Steel. 

Steel, ſuffered to cool leiſurely in the furnace, yields to the file; 
breaks, whilſt cold, from a moderate blow ; and diſcovers a laminated 
texture and dull colour, though the Iron was fibrous and bright before. 
Conſiderably heated, it may be hammered or welded; and if ſuddenly 
cooled, by quenching in cold liquors, proves much harder than at firſt, 
of a bright whitiſh ſurface, and no longer of a plated, but of a granu- 
lated ſtructure: the grains are larger or ſmaller according as the Steel 
is more or leſs hard. Both the texture and colour are always different 
from thoſe of the Iron which it was made from; though ſome kinds of 
Icon are, in theſe reſpects, little different from ſome kinds of Steel. 

A bar of white poliſhed Steel, laid upon burning charcoal, ſo as to 
heat lowly, becomes at firſt paler ; then of a dilute yellow, which 
deepens by degrees into a gold colour : as the heat increaſes, the gold 
changes to a t le; this is ſucceeded by a violet, and the violet by a 
deep blue, w ;h weakens inſenſibly to a water colour, the laſt ſhade 
that can be diſtinguiſhed before the bar grows red-hot. All theſe co- 
lours may be exhibited on the ſame bar at once, by applying the heat 
only at one end; and fixed or detained upon it, by quenching it in 
cold water as ſoon as they appear. ; 

Theſe different colours are accompanied with manifeſt differences in 
the texture, hardneſs, and tenacity of the Steel, and prove ſure guides 
to the workman for giving his ſprings and tools the temper proper for 
each. Steel, in its white ſtate, is exceſſively hard, not to be filed, 
ſcratched, or cut, and incapable of receiving any impreſſion or alteration 
of form without extreme violence : hence it is fit for making dyes to 
ſtamp coins and medals, for forming the ſurface of anvils, hammers, &c. 
When yellow, it proves more tractable, yet ſufficiently hard to make 
hles, drills, and other tools capable of cutting ſuch as 1s of a violet or 
blue colour, In this laſt ſtate, it is ſomewhat ſoft, ſo as to be punched, 
filed, drilled, toothed, made into ſaws z and highly elaſtic, fit for 
ſprings, which may be coiled or uncoiled without breaking or injury. 

f Steel be cemented afreſh with the Steel-making mixture, or if the 
procels at firſt be long continued; the metal proves exceſſively brittle, 
incapable of being welded, apt to crack me fly in pieces in forging, 
and, on raiſing the fire, melts like caſt Iron. Cementation with ab- 
lorbent earths, or fire alone, change it from this ſtate firſt into tracta- 
ble Steel again, and afterwards into malleable Iron, ſomewhat finer 8 
and purer than the Iron was at firſt. | 

Mr. Reaumur ſuppoſes, that common caſt Iron itſeff is no other 
than an impure ſpecies of melted Steel; and that, on ſoftening 
it, whether by cementation, or by forging, it becomes perfect Steel 
before it becomes malleable Iron. The German Steels are 
made directly from caft Iron, by forging it only to a certain 
point, This kind of Steel is leſs certain in quality than that 2 
rom 


t16 


EMERY. 
— — 


Different 
forts. 


which is proof 2 the chiſel. See page 38. 
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Some of the ores of Iron are more valuable for 
other uſes, than for being worked as Iron ores. 
Such are, (x) 

I. Emrry: Smiris, ſmerillus, ſmyrites, ſo called 
from ovaw Or ch., to cleanſe or poliſh. Three ſorts 

of 


from forged Iron, and has generally veins of ſoft Iron. An account 
of the manner of preparing it was publiſhed ſome years ago in a treatiſe 
Sur Pacer d Alſace. | 

The ancients have been ſuppoſed, from the hardneſs of ſome of the 
ſtatues which they have left us, and from the Egyptian obeliſks, which, 
though carved with a variety of figures, reſiſt the tools of later ages 3 
to have had peculiar methods of making Steel of a degree of hardneſs 
ſufficient to cut thoſe refractory ſtones. Dr. Liſter complains, that this 
valuable ſecret is now loſt; and that the proceſſes, uſed by moſt nations, 
are a poiſoning of Iron by mineral Salts, rather than a true making of 
Steel. So far as can be judged from the imperfe& accounts given 
by Ariſtotle and Pliny, the ancient Steel was made hy keeping forged 
Iron for a certain time in melted caſt Iron. Agricola deſcribes a pro- 
ceſs on the ſame principle, which Kircher aſſures us was pradtiſed 
in the iſland Ilva — the time of the Romans to his own. And this 
is the method which Liſter propoſes, for retrieving the loſt ſecret, — 
The proceſs is curious, and affords, by proper management, a perfect 
Steel, but not ſuperior in hardneſs to the common ſort. It is probable, 
that the ſecret of the ancients did not conſiſt ſo much in giving their 
tools an extraordinary hardneſs, as in employing the ſtones in a ſofter 
ſtate than that in which we now find them. There are ſundry ſtones 
which have their hardneſs improved by long expoſure to the air. There 
are others which in their natural ſtate are ſo ſoft as to be eaſily cut witha 
knife and turned into a lathe, but gain from fire a degree of hardneſt 


(x) Ores waluable for other paryeſe Such alſo is the lait hama- 
fites or blood-ſtone, the glaſi-kopf of the German writers. This is an 
elegant Iron ore, generally of a reddiſh colour, very ponderous, and 
of great hardneſs, inſomuch as to be uſed, like Emery, for poliſhing 
Glaſs and Steel. Its figure is ſomewhat pyramidal : one fide is convex, 
the other angular. Broke r , It exhibits ſtriæ converging 
to the ſmaller end. Its tranſverſe fracture reſembles that of ſoft Sree] 
Expoſed to a moderate fire it falls into ſcales, and in this ſtate adheres 
readily to the magnet, and gives out its Iron to acids ; neither of 
which had any . — on it before, In a vehement fire, it yields a 
white brittle Regulus of Iron, which is very difficultly rendered malle- 
able. Nevertheleſs, in ſome parts of Germany, where it is plentiful, 
it is ſaid to he worked for Iron to advantage. 

The native red and yellow ochres, employed as pigments by the 
painters, are no other than ores of Iron, compoſed of 23 calx of the 
metal blended with an argillaceous earth. The ponderous deep 
ochre, called ſmit, and the reddle or red chalk, are rich in Iron. Swe- 
denborgh informs us, that in ſome provinces of Sweden, different 
ochres, trequent in marſhy places wad at the bottoms of ponds, are 
dug in ſummer when the waters have dried up, and ſmelted for Iron; 
that tome yield upwards of ont fifth their own weight, though theit 
ae others which icarce aflord one twentieth. 


Mangatee 


Heads © Yea. Gy 2£@Au ALA. 


1 


MzrAl Lilie BoDpieEts. 


Emery is ſaid to be ound in the Peruvian and other 
American mines, to be of a reddiſh colour, to have 
ſmall veins or ſpecks of Gold and Silver imbedded in 
it, to be very rare, and its exportation to be pro- 
I 3 hibited 


Manganeſe or Perigord ſtone, Magneſia, lapis pretacorius, the braun- 
fein of the Germans, has hitherro been ranked among the ores of 
lron- This mineral is uſually of a dark grey colour; ſometimes bright 
ind ſtriated like Antimony ; ſometimes dull, with only a few ſmall 
trig. It is found chiefly in mines of Iron; though conſiderable 
tities are likewiſe met with in the Lead mines of Mendip hills, 
Manganeſe, ſtrongly calcined, becomes brown. Small proportions 
of the calx, melted with Borax, with compoſitions of Flint ahd Alcali, 
or with common Glaſs, communicate different ſhades of purpliſh or 
red colours. On continuing the Glaſs in ſtrong fuſion, the colour which 
it had received from the Manganeſe diſappears, and the effect of ſun- 
dry other colouring matters alſo is at the fame time deſtroyed : hence 
the ule of Manganeſe in making colourleſs pellucid glaſſes, for con- 
ſyming any accidenta] tinge, Larger proportions give a brown or black 
colour: hence its uſe in the compoſition of black enamels, and in the 
black glazings for earthen ware. The bright ſtriated fort is generally 
preferred by the glaſs-makers, and the other by the potters, 

Mr. Pott has given ſome experiments on this mineral (Miſcellan. 
Berolinenſ. tom. vi.) from which it does not appear to contain any Iron. 
He oblerves that it is not attracted by the magnet either in its crude ſtate, 
or after it has been expoſed to the fire in conjunction with inflammabie 
ſubſtances; and that it yielded nothing metallic on being urged by a ſtrong 
fre with the common reducing flux. With twice its weight of Nitre, it did 
not deflagrate; the mixture boiled up, ſoon after concreted into a blackiſh 
maſs variegated with yellow ſpots, leaving on ſome parts of the cruci- 
dle a green or purpliſh glazing. The powdered maſs did nat d. liquiate 
in the air. On the affuſon of warm water, it acquired an elegant green 
colour, which was ſoon ſucceeded by a blue and a purple, and then 
returned into green again. On ſhaxing the Glaſs the ſame beautiful 
ſucceſſions of colour repeatedly appear. The green ſolution, paſſed 
through a filter, and digeſted or boiled, loſes its colour, depoſiting a 
fine yellow powder, which calcines brown, diſſolves in acids, and is 
not precipitated by alcaline Salts. <— The ſame pheœnomena were 
obſerved on treating the Manganeſe with fixed alcalies inſtead of 
Nitre. —— Acids have no effect upon crude Manganeſe, but partially 
diſſolve it when calcined. The ſolutions are colourleſs, except that 
made with Spirit of Vitrjol, which has a flight roſe colour. On adding 
alcalies, a white earth is precipitated, Sal ammoniac elevates 
nothing from jt in ſublimation, but parts with a little of its own urinous 
ſpirit, The reſiduum, which appears of a reddiſh colour, partly diſ- 
olves in water, leaving a whitiſh earth. The ſolution coagulates with 
alcaline Lixivia. — alcined with Sulphur, it forms a yellowiſh brown 
* which yields, with water, a large quantity of a white cryſtalline 

alt, of a bitteriſh aſtringent taſte Gllowed by a kind of ſweetnels, 
5 Salt yields in diſtillation a ſulphureous phlegm, and a little am- 
moniacal Sublimate, but no acid ſpirit. * The reüduum taſtes like burnt 
* but more acid. A ſolution of the Salt efferveſces with alcalics, 
and depoſites a white earth. It docs not change colour with Galls. 


of this ſtone are mentioned by authors; a golden, Emezy, 
cupreous, and 8 Emery. The golden 
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hibited by the King of Spain. The cupreous fort, 


o be likewiſe reddiſh, but more equal and free from 


Common. 


Jts uſcs. 


yeins, to hold no Gold or Silver, and to be found in 
Copper mines in Europe. The ferrugineous to be 
of a ſparkling whitiſh, a dark grey, or a blackiſh 
colour, to be found in rich Iron mines, and to be 
the leaſt valuable ſort. | 

The common Emery, whatever be its colour, 
whether reddiſh, greyiſh, or blackiſh, is a compact 
ſtone, ſo hard as to cut Glaſs like the diamond ; im- 
pregnated with Iron, and a very ſmall portion of 
Copper. It is met with in Norway, Sweden, Eng. 
la Saxony and other countries. Bruckman relates 
that the Emery found at St. Georgenſtadt in Miſnia 


is ſuperior to the Spaniſh. It is uſed for cutting and 


poliſhing precious ſtones, for poliſhing Agate, Por. 
phyry, Marble, Glaſs, metalline Specula, Iron and 
Steel, and the various utenſils and ornaments made 
of theſe kinds of ſubſtances. For theſe purpoſes the 
Emery is ground in mills, the powder paſſed through 
ſieves of different degrees of fineneſs, and thus divi- 


ded into different ſortments, the fineſt of which are, 


y fire, 
7 =" 


xamined 


for the nicer uſes, further divided by waſhing them 
over ſeveral times with water. The refuſe Emery, 
in grinding, or ſuch as has been uſed in poliſh- 
ing, is, in France, dried and kept apart under the 
name of potee d Emery. Some have employed pow- 
dered Emery, from its power of poliſhing hard ſtones, 
as a dentrifrice: but for this uſe it is by no means 
proper, as it wears off the natural poliſh of the teeth, 
lt has been ſaid that Emery gives out ſome red 
matter on the whetſtone : where this has been ob- 
ſerved, the Emery employed muſt have been the red 
kind, or a ſpecies of hæmatites; for the others yield 

only a grey colour on the ſtone. | 
I have tricd to ſmelt this mineral with the ſeveral 
fluxes uſed in aſſays for Iron, as alcaline Salt, Borax, 
Charcoal duſt, Pitch, Tallow, Sc. but could not 
Yocure a fire ſufficiently ſtrong to fully maſter the 
fefractory ſtony matter. Though there was not; 
- 7 oh however, 
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however, any perfect Regulus of Iron obtained, gyery. 
there were abundance of particles which the Magnet ©— 


attracted. Emery in its crude ſtate is not affected 


by the Magnet. All acids extract ſomewhat from By acids, 


the Emery, but none of them diſſolve one half of ““ 
it, In each of the following experiments was em- 
ployed half an ounce of the menſtruum, and ſixty 
grains of the powdered ſtone. Spirit of Nitre diſ- 
ſolved only thirteen grains out of the ſixty; the ſolu- 
tion looked ſlightly yellowiſh, the reſiduum of a a 
pale brown. Spirit of Salt took up ſeventeen grains, 
and acquired a gold-yellow tincture, leaving the 
powder of a pale brown. Aqua regia diſſolved twenty 
grains, and acquired a like yellow colour, leaving a a 
yellowiſh brown powder. Spirit of Vitriol diſſolved 
twenty-four grains; the liquor continued colourleſs, 
the reſiduum greyiſh brown, Oil of Vitriol ſeemed 
to act upon the powder, to corrode and render it 
white z but no true ſolution enſued. Fixed alcaline 
Lixivia had no effect; but volatile ſpirits extracted a 
blue tincture, and took up about half a grain out of 
the ſixty grains of Emery: the remaining powder 
looked reddiſh brown. Infuſions of Galls, mixed 
with Oil of Vitriol that had been digeſted on Emery, 
depoſited a white Precipitate; with the ſolution or 
extraction made with Spirit of Vitriol, a grey Pre- 
cipitate; with the tincture in Spirit of Nitre, a brown 
one; with that in Aqua regis, a blackiſh brown; 
with the tincture made in Spirit of Salt, the liquor 
ſeemed at firſt to become inky, but, on ſtanding, 
the colouring matter precipitated. 


The alchymiſts have expected extraordinary effects Sophiſtica- 


from this mineral, and pretended by its means to fix 


Mercury, to augment Gold, Sc. They have mixed Serie. 


with Gold an extradlum ſmiridis, and thus increaſed 
indeed the quantity, but proportionably debaſed the 
quality of the Gold; for the matter ſo introduced is 
by no means true Gold, and does not ſtand the teſts 
of that metal. An experienced artiſt obſerves, that 
on amalgamation with Mercury, the adventitious 
I 4 matter 
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EMERY. matter is ſeparated and thrown out, almoſt as Cala. 
mine is from Braſs by a like treatment, and thus dif. 
covers that it is of a different nature from Gold 
There is no real Gold to be obtained from the Euro. 
an Emeries; that ſome ſhould be got from the 
— is little wonder, native Gold being im. 
bedded jn that, as in the other ſtones in the Gold 

mines. 2 
Mag- II. The Loapsronz or MacneT: Magnes, lapit 
NET. Heracleus, lapis Herculeus, lapis Lydius, lapis Nauticus 
> Siderites, This ſtone is externally of a blackiſh, 3 
brown, or a browniſh grey colour; ſometimes compact 
and moderately hard; ſometimes ſoft, porous, and 
brittle, The beſt I have ſeen were of a blackiſh 
hue, or at leaſt more of a brown than a grey, much 
reſembling old Iron, It is found in all the four 
quarters of the world, though not in each of the 
rovinces into which they are ſubdivided; in- the 
Eaft-Indies, Ethiopia, Macedonia, Bœotia, Cc. in 
Spain, France, Norway, Ruſſia, Scotland, England, 
Sweden, Italy, Pruſſia, Hungary, Bohemia, Lithu- 
ania, Germany; more particularly in Saxony and 
Sweden; ſometimes in diſtin&t mines, but moſt fte. 
quently along with the common ores of Tron. In 
Saxony the beſt Magnets are met with at Ehrenfrie- 
derſdorf, Schwartzenberg, and Breitenbrunn. Theſe 
ſtones were formerly divided according to the dit- 
ferent countries they were brought from; but this 
_ circumſtance is now diſregarded, the value depend- 

ing wholly upon their qualities. 

Jts diſtin The diſtinguiſhing characters of the Loadſtone are, 
Ib that⸗ it attracts Iron; and that when placed ſo as to 
ent move round wity very little friction, as when ſuſpend- 
ed by a thread, or laid on a piece of cork floating 
in water, a certain point or pole turns always north- 
wards, and another oppoſite one ſouthwards. The 
firſt of theſe properties renders it uſeful to the chymilt 
for diſcovering or ſeparating ſmall particles of Iron 
mixed with other matters: by the ſccond, it proves 
an jnyaluable guide to the ſeamen, | The 
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The Magnet attracts no other ſubſtance but Iron; Mac- 
und Iron only in its perfect metallic ſtate. It does uv. 


not touch the calces or croci, or ſulphurated Iron, 


them from their Sulphur, or 2 them with 
inflammable matter (y). Henckel obſerves, that it 
attracts Iron when mixed with conſiderable propor- 


| tions of ſundry other metals; of Gold, Silver, Cop- 


per, Braſs, Tin, Zinc, Biſmuth, and Arſenic z but 
diſcovers no action upon Iron that has any admixture 
of Regulus of Antimony, If Iron be mixed only 
ſuperficially, in filings, with any other metallic body, 
a cautious application of the Magnet will extract the 
Iron; though a vigorous Magnet, haſtily applied, 
will take up the filings of the other metal intermixed 
among thoſe of the Iron, If a Magnet be rolled in 
Iron filings, a few of the filings will adhere all over 
Its ſurface ; but they will be plentifully accumulated 
09 two particular points of the ſtone, and theſe 
points are its poles. It attracts Iron without actual 
contact, and in differentmedia; in vacuo, in air, in 
water, with the interpoſition of various folid bodies, 
wood, glaſs, ſtones, metals, Ac. The degree of at- 
tractiye power differs in different Magnets. In 
the hiſtory of the French Academy for the year 
1702, there is an account of a Loadſtone in Hol- 
land, which weighed but ten ounces, and lifted eigh- 
teen pounds, that is, above forty times its own 
weight, Tergazzi mentions a Magnet which lifted 
lixty; and Boyle, one which lifty eighty times its 
weight, This laſt is probably the ſtone taken * 
* 


(y) Action of the Magnet on Iron ores.) It is obſervable, that feve- 
ral of the hard ores of Iron, which are not affected in the leaſt by the 
Magnet in their natural ſtate, are vigorouſly attracted by it when mo- 
derately roaſted, though, without the contact of any inflammable, and 
without ſeeming to loſe any ſulphureous, matter: and that the calces 
of Iron, by flight roaſting with inflammable additions, are made to 
obey the Loadſtone, and revived into their metallic form, each particle 
pearing now to be perfect Iron; whilſt the calces of other metals 
are in no degree revived without being brought into fuſion. It is pro- 
bably this revival of the calx of Iron that Macquer means, when he 
4ys it melts fooner than Iron itſelf; for it does not melt at all in any 
(gre of fue that can bg excited in the furnace of the chemiſt, 


— 
and acts but on few of the ores, till art has freed — 
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Mac- Of by father Bonanni (in the Muſæum Kircherianyy, 
wer, p. 20g.) which weighed no more than two ounce, 
23 and ſuſtained ten pounds. I have myſelf ſeen ſome 
0 which bore four, ſix, eight, ten, twenty times their 
own, weight, The largeſt I ever ſaw was one found 

in Devonſhire, and kept in the Muſeum of the Roy 
Society in London. This weighs ſixty pounds, but 

does not lift much, though it moves a compaſ 
needle at the diſtance of nine feet. The power 

is greatly increaſed by arming, as it is called, or 
uniting the virtues of both poles by means of fla 

pieces of Iron of a proper thickneſs. Lani relates, 

that he had a Magnet which, unarmed, lifted only 

fiſty- four grains; but when armed, eight hundred 

and four. Schottus mentions a Magnet in the pol. 

ſeſſion of the grand Duke of Florence, which weighed or 
twenty-nine pounds, and hfted ſixty-five. Manfre- 

dus Settala had one, which weighed but a pound, 

and lifted fixty pounds. It may be obſerved, that 

the Iron, appended to the armature, adheres only by 

two points or lines, and will be retained rather mor 

firmly when the ſurface 1s rounded, than when it is 

flat. If a circular plate of Iron be made to ſpin 


* upon a table, and in that ſtate taken up by a Magnet, ſt 
it continues ſpinning for a time as it hangs from the fe 
ſtone. 

Commu- The Magnet communicates to Iron drawn over ne 


nicative One of its poles, both its attractive and directive 
Give — power, without loſing any virtue itſelf: hence com- 
paſs- needles, and magnetic Steel bars. The harder the 
metal the more difficultly it receives, and the longet Wi at 
it retains, the magnetic power. Each of theſe ha 
two poles like the natural Magnets, Either pol 
attracts common Iron or Steel ; 2 the North- pol 
of one Magnet repels the North- pole of anothe!, 
whether natural or artificial ; and the South-pole repels 
the South. Oppoſite poles attract each other, Ion 
rendered magnetic by one pole of a Magnet, hs 
its virtue deftroyed by touching it on the othe! 
Iron is capable of being rendered magnetic, and 
Gs ſtrongly 


Dr 


METALLIC Bop IBS. 123 


um, ſtrongly ſo, without the aſſiſtance of any natural Load- Mac- 
ce, Gone. See ſome curious papers on this ſubject in the Xr. 
me WE philoſophical Tranſactions, |; _—_—_—_— 
heir The direction of the Magnet or magnetic needle Directive 
und is not always in the plane of the true meridian ; but PW . 
al WW Geclines towards the Eaſt or Weſt, more or leſs in 
but different places, and in one place at different times. 
pals One end of a needle, when made magnetic, inclines 
wer below the horizontal plane. In northern latitudes it 
rs the North, and in fouthern ones the South-pole 
fat which dips. DRE | 10 190 
tes, The virtue of Magnets 18 weakened by moiſture of Its power 
nly WW every kind; by unctuous or oily ſubſtances; by all — ogy 
red Salts, whether in a ſolid form or diſſolved; by being ſtroyed. 
pol- WR long kept in the neighbourhood of another Magnet, 
hel or without any charge of Iron; by the Iron in con- 
fre. tact with the ſtone becoming ruſty. A Magnet re- 
ind, WW duced into powder, immediately loſes all its virtue, 
tha as ome fragrant flowers loſe all their ſmell on being 
h bruiſed. The powdered Loadftone, far from being 
no able to attract Iron, is ſcarcely itſelf attracted by a 
It 1 i vigorous Magnet. How ridiculous then the practice, 
ſpin by ſome recommended, of mixing powdered Load- 
net, WF ſtone in plaſters, for extracting Iron out of the 
the feſh! 
Muſſchenbroek relates that the power of the Mag- 
over net is not deſtroyed by fire; that, on the contrary, 
ive a Magnet which has loſt its power by being pulve- 
om. niſed, recovers it again, ſo as to adhere to a freſh 
r the Magnet, by reverberation in a ſtrong fire. That 
noe! Wh author appears, throughout his treatiſe on this ſub- 
has WR ject, an able philoſopher and mathematician, but no 
pol: WF chemiſt. The powdered Loadſtone is a ferrugineous 
pole Wi ore, and is no more attracted than the common ores 
er, of Iron in their natural ſtate. By calcination, in 
pels contact with flame or inflammable matter, the Iron 
Iron s revived into its metallic form, and the powder 
* adheres to a Magnet, not as being itſelf a Magnet, 
the | 


but as being Iron, 
: The 
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Mac- The Magnet calcines to a reddiſh brown colour, Th 
NET. and melted with inflammable fluxes, yields a conſide. 
_— rable portion of true Iron. Sal ammoniac ſublimed 
by fire and from it, elevates ſo much of the Iron as to acquire 3 
menſtrua. yellow colour, in the ſame manner as when ſublimed 
from Iron pings. Spirit of Nitre totally diffolyed 
it into a yellow liquor, which, on ſtanding, depoſited 
a ſmall quantity of yellowiſh e mma, amounting 
to about a grain and a half from thirty grains of the 
ſtone. Spirit of Salt diſſolved only twenty-five grains 
out of thirty. Both the ſolution and undiſſolved 
powder appeared yellow. Spirit of Vitriol diſſolved 
fourteen grains out of thirty; and Oil of Vitriol 
corroded twenty grains into a white calx. No vi- 
triolic cryſtals were obtained by evaporating the ſolu. 

tion made in the vitriolic acid. 


1 


TI V. IN, Jupiter, is a white Silver-coloured metal, 
— not at all ſonorous or elaſtic, a little harder 
Foſfibility. than Lead, ſofter than any of the other metals, very 
ductile, ſo as to be beat into thin leaves (z). It 1s 
the lighteſt of all the malleable metals ; being little 
more than ſeven times heavier than an equal bulk of 
water. | 
It melts in the fire before it grows red hot; and 
on continuing the fire, and frequently ſtirring the 
fluid metal, ſlowly calcines into a white powder (a). 
8 | Though 


(z) Tin — ductile.] Tin is commonly reckoned the leaſt ductile of 
all the malleable metals except Lead. In regard to ductility into wire, | 


it certainly is ſo; but in regard to extenſibility into leaves, jt is not. de 
Theſe two properties ſeem to be leſs connected with one another than 'v Wan 
generally imagined. Iron and Steel are drawn into exquiſitely fine me 
wire, but cannot be beat into leayes. Tin, on the other hand, is beat by 
into fine leaf, and cannot be drawn into wire. Gold and Silver pollel pr 


both properties, the moſt eminently of all metallic bodies; whilſt Lead, 
notwithſtanding its flexibility and ſoftneſs, cannot be made either into 
leaves or wire of apy fineneſs. | 

(a) In the fire.) It melts the moſt eaſily of all the metals; about 
the four hundred and thirtieth degree of Fahrenheit's thermometer. — 
Heated till almoſt ready to melt, it proves extremely brittle. w_ 
blocks, are, in this ſtate, eaſily beat in pieces from a blow. K 

P 
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Though Tin itſelf is ſo eaſy of fuſion, its calx is TI. 
extremely refractory (); not flying off in the fire, a 


E Boerhaave pretends, but ſtanding the greateſt heat 
procurable in our furnaces, without melting, or ſuf- 
fering any alteration: even when mixed with fuſible 
vitreous matters, it does not perfectly melt with 
them, but renders a large proportion of the Glaſs 
Jopake and milky; nor is it eaſily reducible into Tin 


an. 


the ductility, of ſome of the other metals, particularly 22 
Gold, Silver, Copper, and Braſs, Bell-metal, the 
moſt ſonorous of all metallic bodies, is a compoſition 
© of Copper and Tin. The minuteſt portion, even the 
vapour of Tin, renders many ounces and even pounds 
of Gold or Silver, ſo brittle as to fall in pieces under 
the hammer. The leaſt particle of Tin, falling on 
be ſtones or luting of a furnace, will make all the 
Gold and Silver melted in it, hard and brittle : from 
W ſuch an accident, the Gold and Silver-ſmiths are ob- 
W liged to pull down the whole furnace, and build a 


W new one with freſh materials. 


Wo Lead; as approaching to it in colour, ſoftneſs, fu- e 
F ſibility, and calcinability. The differences, however, 
ae much greater than the reſemblances ; Lead being 
far heavier than Tin; running eaſily into a tranſpa- 
rent 


purer ſort, from the facility of its breaking into long ſhining pieces, 
s called grain Tin, Melted, and nimbly agitated at the inſtant of its 
beginning to congeal, it is reduced into ſraall grains or powder. 
In calcination, it contracts on the ſurface 2 grey powdery 
| pellicle ; which, on raiſing the fire to a cherry-red, ſwells 2 durſts, 
and diſcharges a ſmall bright white flame of an arſenical ſmell. The 
metal, when juſt calcined, appears of a duſky greyiſh or aſſr colour: 
by a longer continuance of the fire, it becomes white, the more ſo in 
Proportion as the Tin was the more pure. 

(b) Calx unfufible.] It is the moſt refractory of all metallic calces, 
W that of Platina excepted, Even in the focus of large burning-glaſſes 
= mirrors, it only ſoftens a little, and forms cryſtalline filaments. 
h ith glaſs of Biſmuth, and the ſimple and arſenicated glaſſes of Lead, 
| — powerful fluxes known for refractory calces, it does not per- 
N ley vitrify, forming only opake milky compounds. By this property 
ien fitted for making the balis of the imperfect glaſſes called enamels. 


Though Tin, of itſelf, is ſo ſoft and ſo unſonorous, Efects on 
it ſurpriſingly improves the ſonorouſneſs, and deſtroys other me- 


Tin has been ſuppoſed by ſome to be nearly allied Differen- 
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TI x. Glaſs, whilſt Tin does not vitrify at all; not pro⸗ 
-a ducing in the malleable metals that remarkable brit. 
tleneſs, which has procured Tin the title of diabolu 
metallorum. | N 
Tin and Tin, the moſt fuſihle, and Iron, the moſt refrae. 
Iron ex- tory, of all the metals, unite eaſily with one another, 
ſed to a - = 
ming. and ſeem to have a great affinity (c). On mixing 
tlas. them in the focus of Tſchirnhaus's burning-glaſs, ! 
obſerved, that when the Tin was melted firſt, and 
the Iron added, they united together very quietly, 
but that when the Iron was melted firſt, the ad. 
dition of Tin occaſioned a crackling, and a ſput. 
tering of little globules, which burſt with a conſider. 
able ſnap : inſtead of fumes, there aroſe exceeding 
fine filaments, which ſtuck to the clothes, &:, like 
cobwebs. 5 
Tin deflagrates ſtrongly with Nitre, and alcalife 
the Salt. The filings, held in the flame of a candle, 
yield a ſmell reſembling that of Garlic, and thus ap- 
ar to contain an arſenical matter (d): hence the il} 
effects of Tin on thoſe who are much expoſed to its 


vapours. Tin 


(c) Aſinity of Tin and Iron.) Iron is diſſolved by melted Tin, in a heat 
far leſs than that in which Iron by itſelf melts : the compound is white 
and brittle. Iron, added to a mixture of Lead and Tin in fuſion, takes 
up the Tin, leaving the Lead at the bottom: and, in like manner, if 
Lead, Tin, and Silver are melted together, the addition of Iron will 
abſorb all the Tin, and the Tin only. Hence we are furniſhed with 
method of purifying Silver from Tin, and conſequently of preventing 
the inconveniencies which this metal conſtantly occaſions in the refining 
of Silver by cupellation with Lead. 

(d) Tin and Arſenic.) Tin melted with Arſenic falls in great pat 
into a whitiſh calx: the part which remains uncalcined proves very 
brittle, and — of a white colour, and a ſparkling plated texture, 


greatly reſembling Zinc. The Arſenic is very ſtrongly retained by the 

in, ſo as ſcarce to be totally diſſipable by any degree of fire: though col 
the mixture be urged for a length of time, with a very intenſe fire; the 2 
Tin, afterwards recovered by fuſion with inflammable fluxes, diſco- Co 
vers, by its appearance, by its brittleneſs, and by its augmentation of to 
weight, that it ſtill holds a conſiderable portion of the Arſenic. Hence, le 
as the common Tin ores abound ws gg oh the common Tin is try 
found alſo, upon experiment, to participate of that mineral. Hence to 
kel diſcovered a method of ſeparating actual Arſenic from Tin namely, "p 
by ſlowly diſſolving the Tin in eight times its quantity of an Aqua f. 6 
gia made with Sal ammoniac, and ſetting the ſolution to evaporate in | 

a gentle warmth : the Arſenic begins to concrete whilſt the liquor cor- 1 


tivucs hot, and more plentifully on its growing cold, into white e, A 
(tals. Mr. Marggraf, in the Berlin Memoirs for the year 1747, has 
givel 
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Tin diſſolves in all the mineral acids. For its diſ- TIN. 
ſolution in the vitriolic, it requires the acid to be 
highly concentrated, and aſſiſted by a boiling heat: —— in 
che inflammable principle of the Tin, extricated du- acids. 
ing the diſſolution, unites with a part of the acid into 
a true Sulphur; which ſublimes, in its proper form, 
into the neck of the retort. | 
The nitrous acid acts upon Tin much more eaſily : 


| © obtain a perfect ſolution, the metal muſt be added, 


by a very little at a time, and all heat avoided: if 
much of the Tin is put in at once, it will only be 
corroded into a white powder, or reduced into a thick 

latinous ſubſtance ; and if the ſolution when made, 
be conſiderably heated, the diſſolved Tin will ſepa- 
rate again in the like forms of a powder or jelly. 

The marine acid has the greateſt affinity with Tin 
of all the acids, but does not diſſolve it without heat: 
it forſakes Mercury to unite with Tin, and when thus 
combined with it, volatiliſes a conſiderable portion 
of the metal : a ſtrong ſmoking ſpirit diſtils, which, 
if diluted with water, grows milky, and depoſites 
the Tin. This ſpirit, commonly diſtinguiſhed by 


the name of its inventor Caſſius, is prepared, by 


amalgamating three parts of Tin with five of Mer- 
cury, grinding the Amalgam with eight parts of 
Mercury 


given a more particular account of this proceſs : he obſerves that the 
white ſediment, which at firſt ſeparates during the diſſolution, is chiefly 
arſenical ; that Malacca Tin, which is accounted one of the pureſt 
forts, yielded no leſs than one fourth its weight of arſenical cryſtals ; 
that ſome ſorts yielded more; but that Tin, extracted from a particular 
ore which held no Arſenic, afforded none, That the cryſtals were truly 
aſenical, appeared from their being totally volatile; from their ſubli- 
ming (a little fixed alcaline Salt being added to abſorb the acid) into a 
colourleſs pellucid concrete : from the Sublimate, laid on a heated cop- 
per-plate, exhaling in fumes of a garlic ſmell ; from its ſtaining the 
opper white ; and from its forming with Sulphur a compound ſimilar 
to the yellow or ſulphurated Arſenic. He found that the Arſenic was 
ſeparable alſo by means of Mercury : an amalgam of Tin being long 
titurated with water, and the powder which was waſhed off committed 
to ſublimation, a little Mercury came over, and bright arſenical flow- 
ers aroſe into the neck of the retort.—Theſe curious experiments are 
ere inſerted intirely upon the credit of the authors. | 
| ommon Tin makes a crackling noile in bending : this is commonly 
yooue to be an eſſential property of pure Tin, but poſſibly it ma 
"og only to ſuch as is arlenicated ; for thoſe operations by which 
nic is laid to be ſeparated, deprive it. of its noile, 
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4) Solution of Tin.) The ſolution is ſometimes colourleſs, ſome- 
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Mercury ſublimate, and diſtilling the mixture inf 
retort : the reſiduum of this operation, treated with 0 
Nitre, is the ſudoriferum maximum of Faber, a title e 
which it does not very properly deſerve. Some af. v 
firm, that a ſmoking ſpirit may be obtained by put. 8 
ting Tin into butter of Antimony; but this doe a 


not ſucceed. a 

Aqua regia, or a mixture of the nitrous and marine 
acids, diſſolves Tin more perfectly than the one, and 
more readily than the other: when the nitrous has let 
the Tin fall in form of a white powder, if a little of 
the marine be added, and a moderate heat applied, 
the Precipitate will be taken up again, and kept di. 
ſolved. An ounce of Spirit of Sea-ſalt, mixed 
with only a ſcruple of Spirit of Nitre, diſſolved Ti 
perfectly: but, upon inverting the proportions, and 
taking a ſcruple of marine to an ounce of the nitrous 
acid, the mixture, with four ſcruples or four and a 
half of Tin, became thick like pap : ſome more of 
the marine acid being gradually added, the whole 
was diſſolved into a clear liquor. In making the ſo- 
lution with theſe mixed acids, a ſmall portion 0f 
blackiſh matter commonly ſeparates, and falls to the 
bottom (e). 

Vegetable acids, as diſtilled Vinegar, do not dif 
ſolve any ſenſible quantity of Tin : and hence I have 
been led to ſuſpect, that thoſe who order a Salt to be 
made from Tin by diſtilled Vinegar, as all chemiks 
do, have been impoſed on by taking Tin alloyed with 
Lead; and that, inſtead of a Salt of Tin, they ob- 
tained no other than a Sugar of Lead. Pure Tin } 
have digeſted, boiled, and treated in many different 
ways with Vinegar; and the ſame experiments ] haue 


repeated with pure calx of Tin, which fome wy 
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times of a bluiſh, and ſometimes of a bright yellow colour, according 
to different circumſtances in the proceſs. Mixed with red infuſions of 
decoctions of animal or vegetable ſubſtances, it great! improves ther 
colour: the dull red of Cochineal is heightened, by a flight addition af 
this liquor, into ſcarlet ; that of Brazil wood into a lovely crimſon. 
The ſolution of pure Tin ſcarcely exhibits any appearance of cryltals} 
and, if iuſpiſſated to dryneſs, deliquiates in the alt. 


n 
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2 for this uſe, to the crude metal: but I never could TIN. 
th obtain any thing ſaline, except an unctuous kind of wwe 


tle extract; and the Tin employed retained its original 
af. weight, — This metal is corroded by fixed alcaline 
ut- Salts, whether melted along with them, or boiled in 
*$ a ſolution of them. | 


Tin, amalgamated with Mercury, is uſed as a foil Foils for 
for looking-glaſles, Sc. The Amalgam mixed with Specula. 


Ine 

nd WW Sulphur and Sal ammoniac, and ſet to ſublime, yields 

let a ſparkling Gold- coloured ſubſtance, called Aurum Aurum 
of WI Moſaicum, uſed in England as a pigment : this pre- NMoſaicum. 
ed, paration is commonly made from Quickſilver and 

li. Tin, of each two parts, amalgamated together, and 

(ed then thoroughly mixed with Sulphur and Sal ammo- 

Wo niac, of each one part and a half: after ſublimation 

nd the Aurum remains ar the bottom. Calx of Tin is White 
ous employed for poliſhing Glaſs, Steel, &c. and makes —__ 
d a the baſis of the white glazing of earthen-ware, and 

of the white enamels : a portion of Lead is commonly mix- 

ole ed with the Tin, that metal remarkably promoting its 

ſo- calcination : the compound calx is called Putty. Tin 

of may be ſtill more expeditiouſly calcined, by means of 


Nitre or of common Salt : when the laſt is uſed, the 

metal in fuſion muſt be kept conſtantly ſtirring ; and, 

in either caſe, the calx muſt be well edulcorated with 

water. -In the detonation of Tin with Nitre, white Coſmetic 
flowers ariſe, which, collected in aludels, have been prepara- 
employed by ſome as a coſmetic : magiſteries or pre- 


cipitates of the metal have been uſed alſo in the ſame 


ob- intention. Le Mort relates, that a Salt is obtainable, 

n} by diſtilled Vinegar, much more eaſily from the flow- 

ent ers, than from Tin in ſubſtance, or its calx : but I 

ave have never been able to obtain this Salt from thoſe, 

fer, any more than from theſe. —— The ſolution of Tin in ub 

for Aqua regia is uſed as a precipitant for Gold ; and the Glaſs, f 


golden calx thrown down by it, for making the ruby 
Glaſs; an account of which may be ſeen in KunckePs 
Laboratorium. See Gold. | | 


n of Tin has been ſuppoſed to poſſeſs conſiderable me- Medical 
— dicinal virtues; and even Boerhaave is greatly preju- hiſtory. 


Vol. I. K diced 
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TI x. diced in its favour : he ſays, the Calx, which preci. 
pitates ſpontaneouſly from its ſolution, is of ſinguly 


Natural 
hiſtory. 


efficacy in hypochondrical and heſterical fuffocations, 
To ſuch a character this metal has no pretence ; nor 
is the internal uſe of any of its preparations adyi. 
ſable. 

There are two preparations of it ftill met with, 2 
times, in the ſhops, though they little deſerve a place 
there; namely, the antihefticum Poterii, and bezoar- 
dicum joviale, The antihectic is made from equal 
parts of Tin and Regulus of Antimony, melted tope- 
ther, then pulveriſed, mixed with twice or thrice their 
quantity of powdered Nitre, injected into a red-hat 
crucible, and, after the deflagration, edulcorated and 
dried. The bezoardic differs from this only in che 
manner of preparation; the mixture of Regulus d 
Antimony and Tin being reduced to a calx, not by 


detonation with Nitre, but by ſolution in acids, after 


the ſame manner as the bezoardicum minerale. 

The largeſt quantities of Tin are met with in Eng- 
land, particularly in the county of Cornwall. There 
is ſome alſo in Bohemia and Saxony, and a little in 
the Eaſt-Indies : but in other countries, it 1s rare to 
find ſo much as to be worth the trouble of extracting, 
Britain is ſuppoſed ro have received its name from its 
abounding with this metal ; Tin being called in the 
Syriac and Chaldaic languages Bragmanack, that |, 
the kingdom of Jupiter; whence are deduced, Brat 
man, Britman, Britannia. The ores of Tin are, (I. 
Zinngraupen, or cryſtalline maſſes, commonly of 1 
poliſhed ſurface, ſometimes of a dark brown, or vi- 


let colour, but chiefly blackiſh : theſe are the richelt 


of the Tin ores. (2.) Zwitter, or cryſtalline concre- 
tions reſembling the foregoing, but of a yellowith or 
ruſty colour, and leſs rich. (3.) Zinn-ftein, Lin- 
ſtone, much poorer in Tin, and intermixed with 3 
much larger proportion of ſtony and other miner 
matters. {4.) Tin ore participating of Iron, wy 

/ 
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by the miners Wolfram (J). Aſſays of Tin ore TI V. 
are made, in the common manner, with black flux 
In the large way, the richer ores are barely melted 
down among the fuel; the poorer are previouſly 

& ſtamped and waſhed. | | 

= The Engliſh and Malacca Tin are much purer than 

the Saxon, Bohemian, or ſuch as is prepared in any 

other country, but they are very rarely to be met 

with, at leaſt in their pure ſtate. In Holland, every 
Tin-founder has Engliſh ſtamps ; and whatever his 

Tin be, the inſcription Block Tin makes it paſs for 
Engliſh. The Engliſh Tin 1s never worked, in Eng- 

land itſelf, without addition : all the wrought Tin 
imported from thence, we may be ſure, has an ad- 
mixture of ſome other metal : the unwrought may 

be looked upon as unalloyed. 

The ſubſtances mixed with Tin are various; and Pewter. 
every workman keeps his mixture a ſecret :. ſome are 
greatly ſuperior to others : I remember ſome perſons . 
in England, not above three, whoſe Pewter was hard 
and ſonorous, and almoſt of a Silver whiteneſs. In Eng- 
land, I rarely found any Lead in Pewter, though we 

ſin Germany] employ it in a large 3 the 
Engliſh ſeem to avoid that metal, and very juſtly, as 

it injures the ſound and the colour of the Tin, and ren- 

ders the veſſels made from it apt to communicate 
dangerous qualities to any kind of acid liquors or 

foods. The compoſition of the more eſteemed kinds 

of Pewter is worthy of a chemical enquiry: without 
knowing their compoſition, the workman can never 
imitate them; and that can be determined only by 
chemical experiments, unleſs chance ſnould make the 
diſcovery, The principal ſubſtances made uſe of are, 
martial Regulus of Antimony, Zinc, Biſmuth, Cop- 

K 2 Per, 

(/) Tin ore.) Tin is rarely or never found native in the earth. Its 

ores are generally met with in ſmall maſſes, ſeldom exceeding two or 

three ounces in weight, intermingled with a large proportion of earthy 

mutter. They are of an angular figure, moderately hard, and remark- 

ably heavy: the richer ſorts are heavier than pure Tin itſelf. Their 


colour is moſt ramp brown or blackiſh : ſometimes, but very 
rarely, they are white an ſe mitianſparent. 


* 
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JI N. per, Iron, Princes-metal : each of theſe, or two or 
= three of them mixed together, make the Tin hard 
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and ſonorous, and of a whiteneſs approaching to that 
of Silver; but much depends on the proportion: gf 
ſeveral of them, two or three pounds are ſufficient 
for an hundred weight of Tin. The Dutch put x 
whole pound of Lead to ten pounds of Tin. 
The workmen have two methods of diſtinguiſhing 
the admixtures of Lead with Tin, and judging of the 
quantity of Lead. The firſt is by biting it with the 


tecth : pure Tin makes a crackling noiſe, and the 
more Lead it holds the leſs it crackles. The the | 
15, by caſting a ball of pure Tin, and another of the : 
Tin to be examined, in the ſame mould: the more 4 
this laſt bullet exceeds that of the pure Tin in weight, . 
the more Lead it contains (g). Lead may be diſco- 
vercd alſo by vegetable acids, as diſtilled Vinegar, | 
Lemon-juice, Sc. which diſſolve Lead, and haye ; 
ſcarcely any action on pure Tin. 0 
OY CLASS : 
() Examination of the purity of Tin by weight.) Dr. Brandt has * 
given a paper in the Swediſh Tranſactions (1744) proving, from ex- t 
periment, that the fincneſs of worked Tin may be afſayed with great "ul 
accuracy from its weight, without melting, or injuring the figure of the 
veſſel, He found that a piece of fine Tin, weighing in the air 541 C 
grains, loſt in water 75%: that a piece of four-ſtamped Tin, of the 9 
{ime weight (compoled according to the royal ordonnance, of 97 pu (1 
of fine Tin and 3 of Lead) loſt in water 724 : that the ſame weight of 
thrice-ſtamped Tin (in which the proportions are 83 of fine Tin to 17 1 
of Lead) loſt in water 68: and that the ſame quantity of double. cc 
ſtamped Tin (conſiſting of 66 Tin and 23% Lead) loſt 64. Upon | 
theſe principles, when wrought Tin was brought to be aſſayed, inſtead 
of taking off any part of the veſſels for an experiment by fuſion, he 
weighed them entire in air and in water: when the loſs in water was * 
proportionably leſs than that of the ſtandard bar, they were judged to Ls 
contain too much Lead, and a further examination always ſhewed that 8 
they did. He obſerves that this method has one great advantage Ki 
common buſineſs, that large utenſils are aſſayed to a greater degree «> Ky 
nicety than ſmall-ſpecimens ; the accuracy depending on the ſenſibility ” 
of the balance, and large balances being more ſenſible, or turning with lik 
: lefs weight in proportion to the whole quantity they are loaded with, 5 
than ſimall ones: a good aſſay balance did not turn with leis than the « 
000th part of the weight upon each arm; whilſt an ordinary large 8 


balance, winch bore on each arm 800 pounds, turned, when loaded, 
with the 25600th part of that weight, 
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Metallic bodies not bearing the. hammer ; volatile 


in the fire. 


15 I MERCURY, or QUICK SILVER. 
2 ERCURY is a fluid metallic ſubſtance, not Max- 


moiſtening the hands; perfectly opake ; of a cukx. 
bright ſilver-colour, reſembling Lead or Tin when 
melted ; entirely void of taſte and ſmell ; extremely — 
diviſible (); not congealable in the greateſt degree 

of cold hitherto known (i). | 


co It is the moſt ponderous of all fluids, and of all 
2 known bodies except Gold [and Platina: ] its gravity 


to that of water nearly as 14 to 1; a cub'c foot of 
Quickſilver weighing 947 pounds, whilit a cubic foot 
of water weighs but 70 : it is found to be heavier in 
vinter than in ſummer, in proportion of eleven ounces 
thirty-two grains, to eleven ounces ſeven grains. In 
conſequence of its great denſity, 1t 1s of all fluids the 
coldeſt to the touch : the hand cannot be kept one 
quarter of an hour in a quantity of Quickſilver with 


th latety. Of all fluids likewiſe it grows hotteſt, (not 
rally, but apparently) from the application of an 
wy equa] external heat. | 

10 2 In 


(b) Mercury, extremely divifible.) In ſmall drops, it aſſumes a 
ſpherical figure. The globules divide, from the ſlighteſt touch, into 
numerous ſmaller ones, each further diviſible by the fame means: the 
minuteſt that can be diſtinguiſhed, by the naked eye, or microſcopes, 
appear perfect ſpecula, very vividly reflecting the images of neighbour- 
ing objects. They loſe their ſphericity if placed upon certain metals, 
particularly Gold; on which the mercurial globules ſpread themſelves, 


vith, ite water upon moiſt bodies, and thus diſcover their great affinity 
the with it. This fluid may he ſtrained, by moderate preſſure, through the 
* pores of leather; and thus freed from duſt or other like impurities that 
ded, may be accidentally blended with it. 


(1) Net congealable.] Though it never has been known to become 
ond from cold, it has ſometimes been obſerved, in very intenſe colds, 
Produced by artificial mixtures, to loſe conſiderably of its fluidity. 
| lere is an inſtance, in the Afa nature curioſorum, tom. vii, af its 
"Puring the conſiſtence of a ſoft Amalgam, or a mixture of Mercury 
wu one fourth its weight of Lead or Tin. 
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Mer- In a heat below ignition, it totally exhales in ex, 
cus v. tremely thin, ſubtile, penetrating fumes, which con. 
wv denſe into running Mercury again. The admiſſion 
of air, which changes the fumes of the other ſemi. 
metals into a powdery calx, has not that effect upon 

thoſe of Quickſilver (A). 


It 


( Change—intocalx.) This ſemimetal is nevertheleſs convertible, 
f not into a true calx, yet into the appearance of one, by a long continu- 
ance of a heat juſt not ſtrong enough to diſſipate it. By degrees it chan 
into a powder, at firſt aſh coloured, afterwards yellow, at length of 
a bright red colour, and of an acrid taſte. —— This proves leſs volatile 
in the fire, than the Mercury in its fluid ſtate, It ſapports, for a time, 
even a degree of red heat. In the focus of a burning-glaſs, it is faid, 
if expoſed upon a tile, to vitrife, on a piece of charcoal to revive into 
running Mercury, before it exhales. Evaporated by common fire, it 
leaves a ſmall portion of a light brown powder; which, as Boerhaave 
relates (in the Philoſophical Tranſactions) bore a blaſt heat, ſwelled 
into a ſpongy maſs, formed with Borax a friable vitreous ſubſtance, but 
in cupellation vaniſhed, 

By a heat no greater than that of the human hady, or even of boil- 
ing water, though continued for ſome years, only a ſmall portion of the 
Mercury is converted into powder. The powder thus obtained appears 
of a dark greyiſh or black bolour. Conſtant triture, or agitation, 
produce a change ſimilar to that effected by this low degree of heat, 
and in a far ſhorter time. 

As Mercury aſſumes theſe adventitious forms, without communica. 
tion with the air, or the loſs of any of its parts, it recovers its own 
without addition. Both the red and the, black powders, expoſed barely 
to a fire ſufficiently to elevate them, return into fluid Mercury again, 
The red powder has been revived into Quickſilver by ſimply grinding 
it in a glaſs mortar. 

Repetitions of theſe operations occaſion no permanent change in the 
Quickſilver. Boerhaave had the vatience to diſtil Mercury five hundred 
and eleven times ſucceſſively ; to keep it in conſtant agitation for many 
months; to digeſt it, for upwards of fiftecn years together, in low de- 
grees of heat, both in open and cloſe veſſels, by itſ-If and in conjunc- 
tion with other metallic ſubſtances ; and received from all his labours 
only this reſult, that Mercury is not by any of thoſe means to be changed, 
It were to be wiſhed, that this indefatigable enquirer had purſued pro- 
ceſſes more agreeable to the genc1al doctrine of thoſe who pretend to 
have changed jt. It is not by low degrees of heat, but by the itrongel 
jt can ſuſtain, that the phiioſophers by fire think to lay fetters on this 
fugitive metal. 

Dr, Brandt amalgamated fine Gold with a large proportion of Quick- 
filver, and having ſtrained off the ſuperfluous Mercury, d:geſted the 
Amalgam, in a eloſe ſtopt veſſel, for two, months, with ſuch a heat, 
that a part of the Quickſilver ſubljmed into the neck of the Glaß, 
The matter being then ground with twice its weight of Sulphur, and 
urged with a gradual fire in a crucible, a ſpongy calx remained, 
which being melted with Borax, and afterwards kept in fuſion by itſelf 
for halt an hour in a yery violent fire, ſtill retained ſo much of tht 

Quickliver 
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It diſſolves in all the mineral acids, but with dif- Men- 
ferent degrees of facility; and proves itſelf a men- RT. 
K 4 ſtruum T 
: | ſtruum of 
ickfilyer, as to prove brittle under the hammer, and appear inter- metals. 
nally of a leaden hue. The metal being amalgamated witi freſh Mer- 
culy, the Amalgam again ground with Sulphur, and expoſcd to an 
intenſe fire, a ſpongy calx remained as before. This calx being 
igeſted in two or three freſh parcels of Aqua regia, a ſmall portion of 
whitiſh matter remained at laſt undiſſolved. The paper which covered 
the cylindrical Glaſs wherein the digeſtion was performed, contracted 
from the vapours a deep green cucular ſpot in the middle, with a 
{naller red one at the ſide; whereas the Aqua regis digeſted. in the 
{.me manner by itſelf, or with Gold, or with Mercury, gave no ſtain. 
The firſt ſolution, on the addition of Oil of Tartar per deliquium, 
ew red as blood ; on ſtanding it depoſited, firſt alittle yellow calx 
ke Aurum Fulminars, afterwards à bright matter like fine Gold, 
and at laſt a paler Precipitate inclining to green; its own deep red 
colour and tranſparency continuing unchanged. Being now committed 
to diſtillation, a colourleſs liquor aroſe z and the reiduum, perfect! 
exſiccated, yielded on edulcoration a yellow calx of Gold, which the 
alcaline Lixivium had been unable to * The ſecond ſolution 
tuned green on the admixture of the alcaline liquor, and let fall a 
white Precipitate, which edulcorated, looked black and brown. —— 
The ſeveral precipitates were calcined with twice their weight of Sul- 
phur, and then melted with four times their weight of Flint and twelve 
of Pot-aſh, in a fire vehemently excited by bellows. The ſcor'a ap- 
peared of a golden colour, which on pulvtrization and edulcoration 
vaniſhed. At the bottom was a Regulus, which looked bright like the: 
pureſt Gold, but was not perfectly malleable. Broke, it appearcd in- 
ternally white, and the white part amounted to at leaſt one third ins 
bulk. Beſide: this lump of metal, there were feveral ſmaller ones, 
white like Silver, and ſoft as Lead, —— This remarkable experiment 
was made in the Royal Elaboratory at Holin, and communicated in 
the Acta literaria ſueciæ for the year 1731. The author concludes 
trom it, that a portion of Quickſilver, and a very conſiderable one, is 
detained and fixed by digeſtion with Gold, fo as not to be diiſipable by 
the moſt intenſe fires. He expreſsly mentions the Gold, — uſe ot, 
being highly refined; and though he does not inform us what the 
Mercury was, it ſeems hard to ſuſpect that this accurate and expert 
chemiſt ſhould employ, for ſuch a curious purpoſe, Mercury whoſe 
purity from Lead, or the other ſubſtances with which it is ſometimes 
lophilticated, he had not duly examined. 

Some have pretended to convert 8 into a limpid water, 
capable of diſſolving metals, and producing extraordinary effects on 
them. This is attempted by expoſing the Mercury to the ſudden action 
of a ſtrong fire. A tall Iron veſſel, furniſhed with a capacious head, 
aludels, and a recipient, is heated to a white heat, and the Quickſilver 
injected, by a very ſmall quantity at a time, through an aperture made 
for that purpoſe near the top. Kunckel has ſhewn the fallacy of tis 
proceſs ; that the liquor ſometimes collected in the recciver is no other 
than a merely aqueous one, accidentally comained in the Mercury or 
forced out from the luting, in no reſpect different from common water, 

have oftener than once — the experiment with pure dry 


Mercury, without being able to obtain the leaſt appearance of _ 
moiſture. 
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Men- ſtruum for ſundry metallic bodies (1). It has the 
EvEY- greateſt affinity with Gold; adhering to and diſſolving 
that metal the moſt readily of all. It unites alſo with 


Silver; 


(1) A nenſtruum for metals.) There are three metallic bodies, which 
Mercury does not diſſolve or unite with; Iron, Arſenic, and the ſemi. 
metal called Nickel. It will in ſome caſes abſorb metals, particularly 
Gold and Silver, from their ſolutions both in acid and in alcaline li. 
quors; but does not act upon any metal when combined with Sulphur, 
nor on precipitates made by alcalies, nor on calces prepared by fire, 


Whatever metal it is united with, it conſtantly preſerves its own white 
colour, 


Saline liquors diſſolve only a certain quantity of metals; which they U 
carry with them through all the ſtrainers that the liquor is capable of tl 
pa ng by itſelf. Mercury unites with any proportions, "web y. 
with different quantities, amalgams of different degrees of conſiſtence. 

From the fluid ones greateſt part of the Quickſilver may be ſeparated W 
by colature. Biſmuth is the only metallic body, which is ſo far at- | 
tenuated by Mercury, as to paſs through leather with it in any conſide. 

rable quantity; and Lead is the only one, to which Biſmuth communi. n 


cates that property in any conſiderable degree. 

Biſmuth promotes the action of Mercury upon Lead in a remarkable 
manner. Quickfilver impregnated with one fourth, one eighth, one 
twelfth its weight of Biſmuth, diſſolves maſſes of Lead, in a gentle 
warmth ; without the agitation, or triture, or comminution, or melting 
heat, neceſſary for uniting Lead with pure Mercury. Theſe experi- 
ments I made, ſome years ago, on a report, that an eminent French 
ſurgeon had Rhovered a ſafe menſtruum for diſſolving pieces of Lead 
lodged in cavities of the human body. 1 

On triturating or digeſting amalgams for a length of time, a blackiſh 
or duſky coloured powder ariſes to the ſurface, and may be readily 
waſhed off by water. Some of the chemiſts have imagined, that the 
amalgamated metal js here reſolved into its conſlituent parts. But 
pure Mercury, as we have already ſeen, is convertible by itſelf, on the 
ſame treatment, into a ſimilar powder ; and the metallic particles, united 
in this proceſs with the mercurial powder, are found to be no other than 
the metal in-its entire ſubſtance. Some metals ſeparate much more 

 Nlowly and difficultly than others; Gold and Silver the moſt fo. 

It is ſaid that the Quickſilver, in theſe powders, proves more volatile 
than in its common fluid ſtate; that if the powder, which ſeparates 
from an amalgam of Lead, be committed to diſtillation with Vinegar 
in a tall veſſe], the Mercury will riſe before the Vinegar boils; that by 
a like artifice, Quickſilver may be made to diſt! even in a leſs degree 
of heat than that of the human body. This I relate upon the authority 
of Boerhaave ; having never been able myſelf, though the trials were 
often repeated, to ſucceed, = 

On expoſing amalgams to n fire gradually raiſed to ignition, the 
Mercury freely exhales, leaving the metal behind in form of a very 
ſubtile powder. A ſmall portion of ſome of the metals generally ariſes 
along with the Quickfilver. Thus Mercury diſtilled from Lead, Bil- 
muth or Tin, appears leſs bright than before, ſtains paper black, ſome- 
times exhibits a ſkin upon the ſurface, and does not run —— or 110 
round globules. Boyle relates, that he has obſæryed the weig t of the 


Mercury 
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. leſs eaſily with Lead; ſtill leſs fo with Tin ; Mrr- 


CURY. 
with Iron, to which it ſeems to have inſuperable reW . 


very difficultly with Copper ; moſt difficultly of all 


pugnance. It does not eaſily take up Biſmuth or 
Regulus of Antimony, unleſs they are previouſl 
mingled with other metals, or diſpoſed to unite wit 
it by particular managements. After 1t has been 
combined with either of theſe, it throws them out again 
upon digeſtion, Biſmuth nevertheleſs diſpoſes ſome 
other metals, particularly Lead, to ſuch an intimate 
union with Mercury, as to paſs along with it through 
the pores of leather. Quickſilver mingles alſo with 
various faline ſubſtances, and with Sulphur ; with 
which laſt it forms a black maſs called æthiops, which 
changes on ſublimation, into a red one called Cin- 
nabar. | 


The gravity and diviſibility of Mercury renders How to be 
great precaution neceſſary in regard to the veſſels in kept. 


which any \, conſiderable quantities are exported or 
kept; the ſmalleſt hole or crack permitting it to 
eſcape. Metalline veſſels are improper ; and glaſs or 
earthen ones are too liable to break. The veſſels 
commonly made uſe of are, either compact wooden 
ones; or ſtrong thick leather, in which all the Spaniſh 
Mercury 1s brought from America or thick glaſs 
bottles, or turned wooden boxes ſecured in leather. 


There are ſundry methods mentioned in books for Methods 
judging of the goodneſs of Quickſilver ; but they ſeem t judging 


of its pu- 


to be built upon vain conceits about the Mercuries 
of metals. Some direct the Quickſilver to be ex- 
| poſed 


Mercury ſenſibly increaſed by diſtillation from Lead, and this when 
only a moderate fire was made uſe of. 

Mercury amalgamated with ſtellated Regulus of Antimony, digeſted 
for ſome hours and then diſtilled off, is faid to become, by a few re- 
petitions of the proceſs, more ponderous and more active; the animated 
or philoſophic —.— of ſome of the alchymiſts, are ſuppoſed to 
have been Quickſilver thus prepared. By the ſame or by ſimilar proceſſes 


rity. 


oy to have been obtained the curious Mercuries which Boyle declares 
© Was in poſſeſſion of and made himſelf ; which © were conſiderably ' 


2 cavier in ſpecie than common Quickſilver — diſſolved Gold more 
Iceadily — grew hot with Gold, ſo as to be offenſive to the hand 
and elevated Gold in diſtillation.” See his producibility of chemical 


pnciples, p. 209, Cc. and the Philoſophical Tranſactions, No. 122, 
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Men- poſed to the fire, and the colour of its fumes exz. 
cur. mined. Green or yellow fumes denote a ſolar, bluiſh 
ones à lunar, and reddiſh brown a venereal Mercury, 
A jovial Mercury is diſtinguiſhed by a whitiſh colour 
of the fumes, a ſaturnine by an aſh-grey colour, and; 
martial by a dark yellow. Others, diſregarding the 
fumes, attend only to the ſpot which remains upon eva. 
rating ſome of the Quickſilver in a Silver ſpoon, 
if the ſpot is yellow or white, the Mercury is held 
to be good, the yellow colour being ſuppoſed to pro- 
ceed from Gold, and the white from Silver. A brown 
or black ſpot on the other hand is a mark that the 
Mercury is of a bad kind; theſe colours proceeding 

from Copper or ſome of the baſer metals. 

We need not however be ſolicitous about the colour 
either of the fumes or the reſiduum. If any poy- 
dery or any actual matter at all is left, we may be 
ſure that the Quickſilver is adulterated, moſt probs. 
bly with Lead; a conſiderable portion of that metal 
being miſcible with Mercury, by the mediation of 
Biſmuth, not only without deſtroying its fluidity, but 
ſo as to paſs with it, Dy preſſure, through leather, 
It is not needful to ſuffer the Mercury to exhale in 
the air, in order to diſcover its adulteration ; it may 
be all ſaved, by diſtilling it in a retort. If it totally 
ariſes, without leaving any reſiduum, we may be 
ſatisfied of its purity. The abuſe may be detected 
alſo ſtill more commodiouſly and expeditiouſly, with- 
out a retort, or a Silver ſpoon, or a crucible, or 
fire. If a little of the Quickſilver be diſſolved in 
Aqua fortis, a white precipitation will preſently be- 
tray the Lead. The external marks of its purity 
are its whiteneſs and brightneſs, and the facility of 
its running when a little is dropped on a table, &. 
The marks of its impurity are, its appearing duſty, 
contracting a ſkin on the ſurface, running ſlowly, 
and leaving a droſſy matter behind. 

Purifica- There are different methods of purifying Quick- 
tiw- filver; as ſtraining through leather; trituration 0! 
ablution with Vinegar, with Vinegar and Salt, 3 
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a leys, with rectified Spirim of Wine, and with Man- 
| 10. fois, and diſtillation, either without addi- CURY. 
. tion, or with alcaline Salts, Quicklime, or Iron 
wr ings. When, Quickſilver is only ſuperficially, mixed 

2 WT with duſt or earthy powder, ſtraining through leather 

le is ſufficient for its purification. If any foulneſs ſtill 

& remains, Spirit of Wine will waſh, it off. Unctuous 

n, or oily impurities require ablution with Sope-leys. 

d Lead and Biſmuth are moſt effectually ſeparated by 

0- 


making the Mercury into an #:hiops with a ſufficient 
quantity of Sulphur, and reviving. it again from the 
gthiops by diſtillation with twice its quantity of Quick - 
lime, alcaline Salt, or Iron filings. The Mercury 
alone will diſtill, and leave all its impurities behind. 
Sulphureous, antimonial, and other like admixtures 
are to be ſeparated by the ſame means, The purifi- 
cation by Aqua fortis is performed by taking only 
2 {mall quantity of the acid to a large one of Mer- 


cury ; grinding them diligently together, and then 
of vaſhing the Quickſilver with water. When Mercury 
ut is combined with Sulphur into Cinnabar, the revivifi- 


cation of it does. nat well ſucceed with alcaline Salts; 
by fixed. alcalies, the Sulphur is very difficulty, 
and not perfectly, abſorbed; to volatile alcalies it 
does not yield at all. On the other hand it is ob- 
ſervable, that metallic bodies, as Iron, Lead, Tin, 
Regulus of Antimony, readily detain the Sulphur in 
diſtillation, and ſuffer the Mercury to ariſe pure. 


In for metallurgical operations. Gold and Silver are 
be. crtracted, in the Spaniſh Weſt-Indies, from their 
ty ores or matrices, by amalgamation. with Mercury ; 
7 of and both metals are recovered by. the ſame means, 
& WR when blended in minute particles with earthy matters, 
ſty as in filing or working them. Amalgamated with 


Tin, it makes the foil for looking-glaſſes, and re- 
fleting balls. It is uſed alſo for gilding on Silver, 
for anatomical. injections, for weather-glaſſes, and: 
lundry other purpoſes. In vacuo, it appears lumi- 
10us, and is then called the mercurial Phoſphorus. 


Quick- 


The largeſt quantities of Mercury are employed Uſe. 
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Quickſilver, conſidered as a medicine, is a ſpecific 


cux v. againſt the venereal diſeaſe, worms, lice, and all kinds 
| * of inſects. The venereal diſtemper is not perhaps 
hiſtory. 


to be radically cured without it, but againſt inſects 


there are other remedies equally if not more effectual. 
It is commonly ſuppoſed to have, of itſelf, no poi. 
ſonous quality; but appears, from experience, ma. 
nifeſtly prejudicial to the nerves and the bones. Its 
ill effects are moſt obſervable in thoſe, who are ex. 
poſed to its fumes ; which fumes are no other than 
perfe& Quickſilver, as any one may be convinced by 
receiving them on a piece of moiſt leather or cloth, upon 
which they will - reunite into little globules of Mer. 


cury. Moſt people admit a pernicious quality in the 


fumes, though they deny it in the Quickſilver ; not 
conſidering that the fumes- are only the Quickſilver 
itſelf, divided but not altered by the heat. Even 
mercurial ointments applied externally have occaſioned 
contractions of the limbs, corroſions of the bones, 
and other dangerous conſequences. How ſoon do 
the miners feel its ill effects, though they neither 
anoint with it, nor ſwallow it, nor are expoſed to the 
fumes into which it is reſolved by fire! they firſt 
become paralytic, and fall afterwards into a ſaliva- 
tion. Their teeth drop out. Violent pains 1n the 
whole body, particularly in the bones, and at length 
death ſucceed. It may be proper to obſerve, that 
the.Spaniſh phyſicians treat theſe patients in a different 
method from that purſued among us and in other 
countries. They expoſe them frequently for a con- 


ſiderable length of time to the open air, and give 


internally nothing but abſorbents. 

Quickſilver is employed medicinally, in a great 
variety of forms; in its crude ſtate ; diſſolved in 
different menſtrua; ſublimed with them; precipitated 
from them. Crude Quickſilver is uſed either by i- 
ſelf, or in compoſition with other ſubſtances. By 
itſelf, in a large quantity, for forcing open intel 
tinal obſtructions: combined with Sulphur, into 
ælhiops mineral; with powdered Antimony into an 
7 antimon 
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antimonial æthiops; with different unctuous matters Mex- 
into ointments and plaſters both for venereal complaints . CVRY- 
and cutaneous inſects; with gums and gummy reſins 


into venereal pills. The beſt method of making the 
æthiops mineral is, to put the flowers of Sulphur. into 
an iron mortar over the fire, till they begin to melt; 
then to remove the mortar from the fire, and ſqueeze 


in the Mercury through leather ; and grind them well 
| together with a warm iron peſtle. By this method 


they will unite more eaſily, and more perfectly than 
by trituration without heat. — Some take Quick- 
filver, powdered Antimony, Gum guaiacum, and 
make them into a maſs with extract of liquorice. 
Du Moulin, an Engliſh phyſician, abſtained from all 
the mercurial preparations made with Salts, and uſed 
only the following pills: Two ounces of Quickſilver 
were killed with three ounces of Venice Turpentine, 
then mixed with powdered Aloes, Scammony and Co- 
locynth, of each two ounces, and a drachm of Oil of 
Cloves; and the whole made into a maſs with a proper 
quantity of Syrup of Buckthorn. Some grind the 
Quickſilver for a length of time with Sugar, and diſſolve 
it in water. Some boil Quickſilver alone in water, and 
thus obtain a medicine againſt worms. If the diſtilled 


waters of St. John's-wort, Meadow-ſweet, or Graſs- 


roots be made uſe of, the liquor is called aqua her- 
metica, The Mercury, by this treatment, does not 


appear to loſe any thing of its weight; but the 


water is found to have different effects from thoſe of 
plain water. 


The chemical preparations of Mercury are very chemical 


more: and in effect, if we have but good Mercurius 
dulcis and Cinnabar for internal uſe, and corroſive 
Sublimate and red Precipitate for external, all others 
arc ſuperfluous. Helmont alledges, that ſo long as 
Quickſilver can be revived, it is no ſafe medicine; 
but if this was true, no mercurial medicine could be 


{ate. 


numerous, and moſt of them unſafe or unneceſſary, prepara- 
| Frederic Hoffman the elder juſtly obſerves, that he 
who has two good preparations of Mercury needs no 


tions. 
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Men- fafe. Mercury eludes all our attempts to analyſe h. 
evny. deſtroy it: whatever ſubſtances it is combined with 
= whatever operations it is ſubmitted to, it ſtill remain 

Mercury: we can transform it into a variety d 

mapes, bur the bare action of heat, or the ſeparatich 
of the ſubſtances joined to it, conſtantly reſtores it 
again to its own. Thoſe who affirm Mercury to have 
been, in certain operations, irreducibly deſtroyed, 
ſeem to have been miſled by an opinion, till too com- 
mon, that the feveral fubſtances employed in making 
a preparation, are retained in the product. Hoy | 
many ſtill believe, that Aqua fortis, diftilled from: 
mixture of Vitriol and Nitre, contains the vitriolic 
as well as the nitrous acid? that corroſive Sublimat, 
made with Vitriol, Nitre, and Sea-ſalt, contains the 
acids of the two firſt as well as the laſt ? though it is 
certain, that the vitriolic acid in the one caſe, and 
both the vitrrohic and nitrons in the other, remain it 
the bottom of the diſtilling or ſubliming veſſel, In 
like manner, Butter of Antimony has been ſuppoſed 
to contain the Mercury made uſe of in making it, 
and a Precipitate from the Butter has been diſtn- 

nfhed by the name of Mercurius vitz : no Mercury 
is indeed reducible from theſe preparations, but it 
we examine the matter left in the retort, all the Mer- 
cury employed will be found there. 

Solution. Solution of Mercury is commonly made in Spirit 
of Nitre or Aqua fortis : a quantity of the acid, more 
or leſs in proportion to its ſtrength, is poured upon 
the Quickſilver, and a gentle warmth applied till tie 
whole of the Mercury is diſſolved. If the ſolution 
is very ſtrong of the Mercury, a part will cryſtallize 
upon the removal of the heat. Both the ſolution and 
the cryſtals are employed for other preparations— 
Mercury is diſſolved alſo in Oil of Vitriol ; but for 
this purpoſe a conſiderable heat is required. Boet- 
haave calls this ſolution the ignis gebennæ or infernali 
of Paracelſus ; and imagines, that, when concentri 
ted, it is the aurum borizontale of Helmont. If tht 
liquor be abſtracted ro dryneſs, a white maſs it 

| Mails, 


| reſolved into fume ; in 
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mains, which, on the affuſion of water, aſſumes a Max- 
fine yellow colour, and, when duly edulcorated, is CURY. 
called turpethum minerale, or mercurius præcipitatu "VV 
aus (m). 
at” he mercurial Sublimates are of two kinds; thoſe Corrofive 
made with the acid of common Salt, and thoſe with Sublimate. 


Sulphur. To the former belong corroſive Sublimate, 
Mercurius dulcis, and the mercurial Panacea; the 
firſt of which is the baſis of the other two. Corro- 
five Sublimate is no other than cryſtals of Mercury 
made with the concentrated marine acid, by means of 
ſublimation z ſome other ſubſtances being added, 
to facilitate the union of that acid with the Mercury. 
For combining Quickſilver with the acid of Sea-falt, 
it is neceſſary, that either the Mercury itſelf be pre- 
viouſly diſſolved in the nitrous or vitriolic acids, in 
which caſe the marine will attract it from both; or 


| that the marine acid be united with ſome fixt body, 


that 


4 

(m) Menflrua of Mercury.) Aqua fortis, of ſuch a degree of ſtrength 
as to ee wal its 1 vr AF Silver, diſſolves with = above * 
its weight of Quickſilver into a limpid liquor, intenſely corroſive. The 
ſolution inſpiſſated, or the cryſtals, aſſume, on being moderately cal- 
eined, a ſparkling red colour. Oil of Vitriol, boiled upon Mercury 
to dryneſs, corrodes about an equal weight or more, into a ſaline maſs 
patially ſoluble in water. Kunckel obferves, that by pouring on this 


| white maſs a very little water at a time, ſo as not to turn it yellow, 


nearly the whole will be diſſolved, A total ſolution may likewiſe be 
obtained by repeating the coction in freſh Oil of Vitriol.— The ma- 
rine acid does not act upon Mercury, unleſs highly concentrated and 

which ſtate it corrodes a large proportion into a 
colourleſs cryſtalline maſs, which, according to the quantity of the 
acid, proves either pellucid, diſſoluble in water, and extremely cauſtic z 
or opake, indifloluble, and inſipid. It has the greateſt affinity with 
the marine acid, and the leaſt with the nitrous. Silver is the only 
metallic body beſides, which is precipitated from the nitrous by the 
vitriolic, and from the vitriolic * the marine: and hence Mercury 
may, by this means, be effectually purified from admixtures of all other 


metals, though the proceſs is too operoſe for common uſes.—Alca- 


line Salts precipitate Mercury from all acids. Fixed alcalies, calcined 
with animal coals, if added in a larger quantity than is ſufficient for the 
precipitation, redifſolve what they had before thrown down: volatile 
alcalies have no ſuch effect. Vegetable acids do not act in the leaſt 
upon Mercury in its metallic ſtate ; but ſparingly diſſolve it when re- 


— by fire into a powdery form, and when precipitated by alcalies 


rom the mineral acids. It is ſaid that, when triturated with Sugar 
and 2 ſmall proportion of effential Oil, it diſſolves in water; and that 


it gives a violet tincture to pure efleatial. Oils, particularly that of Ju- 
lper-berrics, 
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Mx - that may render it capable of bearing a conſiderable 
CURY, heat, as it naturally is in common Salt. If Mercury 
and common Salt were mixed together, and expoſed 
to the fire, the Mercury would diſtill by itſelf; by 
if the nitrous or vitriolic acids are added, theſe extri 
cate the marine, which now corrodes the Mercury, 
and ariſes along with it in form of a white cryſtalline 
maſs. There are many different methods of pre. 
paring this Sublimate, as (1.) from Mercury, com. 
mon Salt, Nitre, and Vitriol ; (2.) from Mercury, 
common Salt, and Vitriol ; (3.) from Mercury, com. 
mon Salt, and Spirit of Nitre; (4.) from ſolution of 
Mercury in Aqua fortis, and common Salt; (5 
from ſolution of Mercury in Aqua fortis, and Spiri 
of Salt, or from the white Precipitate ; (6.) from 
Mercury, common Salt, Nitre, and Oil of Vitriol; 
(7.) from edulcorated Turpeth mineral and common 
| Salt; (8.) from red Precipitate, common Salt, and 
Oil of Vitriol ; (9.) from edulcorated Turpeth minerl 
and Spirit of Salt; (10.) from Mercury, Sal am- 
moniac, and Oil of Vitriol, Sc. The Sublimate 
obtained from all theſe mixtures may be taken indi 
criminately for any common uſes ; though, in ſome 
of the nicer experiments, conſiderable differences are 
obſerved among them, eſpecially betwixt thoſe made 
with or without Nitre or its acid, and more particu 
larly where the ſublimation is repeated with this or 
that addition. | 
The common method of making ſublimate at Ve 
nice, London, and Amſterdam, where ſeveral hun 
dred weight are ſublimed at once in eight large gli 
ſes placed in one furnace, is, according to Tacke 
nius's account, as follows: two hundred and eight) 
pounds of Quickſilver, four hundred pounds of V. 
triol calcined to redneſs, two hundred pounds of N. 
tre, the ſame quantity of common Salt, and fifty 
pounds of the Caput Mortuum remaining after a for 
mer ſublimation, or, in want of this, of the Caput 
Mortuum of Aqua fortis, making, in all, eleven hut 
dred and thirty pounds, are well ground and mined 


togethe, 
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together, and ſet to ſublime in proper glaſſes placed Max- 
on warm aſhes : the fire is increaſed by degrees, and curry. 
| continued for five days and nights. In the making — 
| ſuch large quantities ſome little precautions are neceſ- 
| ſary, which thoſe conſtantly employed herein are beſt 
acquainted with; the principal are, the due mixture 
of the ingredients, which in ſome places is performed. 
in the ſame manner as that of the ingredients for gun- 
powder ; that a helm and receiver be adapted to the 
{ubliming glaſs, to fave a little ſpirit which ariſes; 
that the fire be not raiſed too haſtily ; that, when the 
Sublimate begins to form, the aſhes be removed from 
the ſides of the glaſs, or the glaſs cautiouſly lifted up 
2 little from the aſhes ; and that the elaboratory have 
a good chimney, by which the noxious fumes may 
freely paſs off. The quantities above-mentioned 
| yield commonly three hundred and ſixty pounds of 
Sublimate, the two hundred and eighty pounds of 
Mercury gaining eighty from the acid: fo that Sub- 
limate conſiſts of about ſeven parts of Quickſilver, 
and two of marine acid. The makers of Sublimate 
in France, as I have obſerved in my travels in that 
kingdom, employ in one operation but twenty pounds 
of Mercury: they diſſolve the Mercury in Aqua for- 
tis, evaporate the ſolution to dryneſs, mix with the 
dry matter twenty pounds of decrepitated Sea- ſalt and 
ſaxty pounds of calcined Vitriol; and then proceed to 
ſublimation. | 

This preparation is violently corroſive, and poi- 
nous in a high degree to all animals. Solutions of 
tin water are employed, externally, for venereal and 
other foul ulcers. It is mixed with Antimony for 
making the antimonial Butter and Cinnabar, with 
Tin for the Spiritus fumans cafſii, &c. It is uſed alſo 
in ſome mechanic buſineſſes, particularly by the gold- 
Imiths, Injected on ſome forts of brittle Gold in fu- 
lion, it conſumes the impurities, and renders the me- 
tal malleable: ſee page 60. Some have affirmed, 
that Sublimate is often adulterated with Arſenic z and 
propoſed its turning black with alcaline.Liixivia as a 
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Menz means of diſcovering the abuſe. ' But this adulterz. 
CURY. tion is abſolutely impracticable, Arſenic being inca. 
= pable of ariſing in ſublimation along. with Mercury 
ſublimate. See Arſenic. If Sublimate indeed was 
ſold in Powder, the adultcration might be practiſed; 
but we may be always certain that the cryſtalline 
cakes have ſuffered no ſuch abuſe. With regard to 
the turning black with alcalies, it is ſo far from being 
4 mark of Arſenic, that the beſt and pureſt Mercy. 
rius dulcis changes to a blackiſh grey colour both 
with fixt and volatile alcalies. 

| Mercurius © Mercurius dulcis, called alſo calomelas, manna metal. 
dulcis. Jorum, panclymagogum minerale, aquila alba, and dra 
mitigatus, is a combination of corroſive Sublimate 
with freſh Mercury; or, more properly, it is a com. 
bination of the marine acid with as much Mercury a 
that acid is capable of corroding or uniting with; 
whilſt the corroſive Sublimate is a combination of 
Mercury with as much acid as it is capable of abſorb- 
ing. The Mercurius dulcis is ſometimes called Ma. 
curius ſublimatus dulcis; but the title ſublimatus is bet. 
ter omitted, leſt the foregoing corroſive Sublimate 
ſhould chance to be confounded with the mild one; 
a miſtake which once actually happened, and which 
colt the patient his life : the perſon who made up the 
preſcription pleaded in excuſe, that he knew of but 
one Mercurius ſublimatus, and did not think it fate to 

taſte whether it was ſweet or not. | 
In making Mercurius dulcis, the principal point is, 
to take crude Quickſilver enough to fully ſatiate the 
acid of the corroſive Sublimate. Some are accul- 
tomed to employ an under proportion of Quicklilver, 
with a view to render the preparation of a fine white 
colour and cryſtalline appearance : but theſe qualities, 
far from being of any advantage to it, or al 
marks of its goodneſs, denote rather that it continues 
in ſome degree corroſive : it is not the colour or ct): 
ſtalline form we are to regard; if it is clean, and pet 
feckly inſipid, it is a good Mercurius dulcis. Tis 
Mercury ſhould be taken in equal quantity to the 
= Sublimate, 
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gublimate, or at leaſt three parts of Mercury to four M 
of Sublimate; the ingredients thoroughly mixed to- cox. 
gether in a glaſs or ſtone mortar ; then poured through wwe 


a long funnel into a glaſs body, and ſublimed. All 
the matter which ariſes 1s to be reduced again into 
powder, and ſublimed a ſecond time in a freſh ma- 
tras. The managements to. be obſerved in the pro- 
cels are, to ſet the glaſs pretty deep in the ſand; not 
to raiſe the fire too haſtily at firit; and as ſoon as 
the ſuperfluous Quickſilver has ariſen, to remove 
part of the ſand all round the ſides. The ſublima- 
tion may be repeated three or four times, or oftener, 
but this nowiſe contributes to the perfection of the 
medicine: if there is Mercury enough, a good Mer- 
curius dulcis may be made by one ſublimation; and 
if there is not, no number of ſublimations will ſupply 
the deficiency. Mercurius dulcis might be made even 
by one ſingle operation, from the ingredients which 
corroſive Sublimate is prepared from, by taking the 
Mercury in a ſufficiently large quantity. Some, after 
having, by two ſublimations, obtained a duly dulci- 
hed Sublimate, have ſublimed it a third time from a 
little common Salt and Caput Mortuum of Vitriol : 
this renders it cryſtalline, but at the ſame time makes 
it corroſive again by ſupplying freſh acid. 


The mercurial Panacea is a Mercurius dulcis, ſub- Mereurial 
limed eight or nine times or oftener, in freſn glaſſes, Panaces. 


then digeſted in Balneo with rectified Spirit of Wine 


for a fortnight, and afterwards dried. There is alſo 


a black Mercurial Panacea, or a violet-coloured Mer- 
cury ſublimate, prepared from Mercury, Sal ammo- 
mac, and Sulphur, by repeated ſublimations ; but it 
s not in uſe, It is pretty extraordinary, that two 


volatile ſubſtances, often ſublimed together, ſhould 


fix one another: that corroſive Sublimate is thus fixed 


by Sal ammoniac, ſo as no longer to ſublime, appears 
a paradox, but is a fact. 


There are two mercurial Sublimates, made with Cinnabar 


Sulphur, not diſtinguiſhed however by the name of — 


Sublimates, but of Cinnabars, factitious and antimo- 


L 2 nial. 
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Men- nial. Both Cinnabars conſiſt wholly of Mercury and 


cor. Sulphur, and differ only in the manner of combining 
»» them together. For the factitious Cinnabar, the 


Mercury and Sulphur are both employed in their 

ure ſtate; but for the Cinnabar of Antimony, the 
Quickſilver is previouſly united with marine acid 
into corroſive Sublimate, and the Sulphur is united 
with Regulus of Antimony into crude Antimony, 
The uſe of taking the ingredients ſo combined does 
not regard the improvement of the Cinnabar, but the 


obtaining of another preparation at the ſame time: 


the acid of the Sublimate forſakes the Mercury, and 


corrodes the antimonial Regulus; and theſe two, dif. 


tilling together, form, what is called, Butter of An- 


Factitious 
Cmanabar. 


timony : then follow the Mercury and Sulphur com- 
bined into Cinnabar. The antimonial Cinnabar is 
commonly of a worſe colour than the factitious, in- 


clining to blackiſh, from the proportion of Sulphur 


being ſomewhat. larger : when its colour turns out 

the beſt, it is not at ail ſuperior to the other. 
Factitious Cinnabar, called ſimply Cinnabar or 

Vermilion, is no where prepared in the way of trade 


but in Holland: the Dutch have not themſelves one 


grain of either of the ingredients, but procure them, 
with fundry others, from us [in Germany]; and then 


laugh at our ſimplicity in giving up to them ſuch 
'_ © profitable manufactures.— To one part of Sulphur 


they take from ſix to eight parts of Quickſilver, and 
having melted the Sulphur, {tir in the Mercury, and 
mix them thoroughly together: this mixture is made 
in the quantity o& an hundred weight at a time. For 
ſabliming veflels, they uſe large, oblong, coated 
glaſs, or earthen jars nearly of the ſame width from 
end to end: theſe are hung in a furnace by a ſtrong 
rim of Iron. When the matter is put in, the mouth 
of the veſſel is covered, the fire increaſed by degrees, 
and continued for ſeveral hours, till all the Cinnabar 


has ſublimed; care being taken to introduce at times 


an Iron rod to keep the middle clear, otherwiſe the 
Cinnabar -concreting there and ſtopping up * 
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fage, would infallibly burſt the veſſels. I remember 


an accident of this kind in the royal garden at Paris: cusy, 
Mr. Boulduc had contrived a method by which he 


ſaid Cinnabar might be ſublimed more expeditiouſly 
than in the common way ; but the blocking up of 
the neck of the veſſel not being provided againſt, the 
whole flew in pieces at once, with a horrible explo- 
ſion (n). 

The Cimabar ſublimes in large cakes, of a dark 
red colour, and a needled or ſtriated texture like An- 
timony. The Dutch grind it into powder in mills 
made for that uſe; which no ſtranger is permitted to 
ſee : though I have been ſeveral times in Holland, 
and wared no pains or expences, I have never been 


able to obtain any farther information about this part 


of the manufacture, than that Urine or Brandy are 
added in the grinding. The painters find, that the 
Vermilion ground by the Dutch drics ſooner than any 
other, and hence ſuſpect that ſome foreign matter is 
mixed with 1t; pure Vermilion drying exceeding 
ſlowly : in ſome Parcels white or red Lead are ſaid to 
have been diſcovered, though ſuch as I examined gave 
no marks of either of theſe, only a ſmall portion of 
brown earth being left upon reſubliming it. How- 
ever this may be, we ſhould always chuſe, for medi- 
cinal uſe at leaſt, Cinnabar in the cake, as being leſs 
liable to adulteration than that which is ground into 
powder, Its total evaporation in the fire may be 
looked upon as a ſure mark of its purity. 


There are ſundry mercurial Precipitates, properly Mercurial 
ſo called, as being prepared by precipitating Mer- 44 


tates. 


cury from its ſolutions in acids by means of certain 
L 3 additions. 


(n) Cinnabar.] Hoffman gives a curious method of making Cinna- 
bar without ſublimation; by ſhaking or digeſting a little Mercury with 
volatile tincture of Sulphur : the Mercury readily imbibes the Sul- 
phur from the volatile Spirit, and forms with it a deep red powder, not 
interior in colour to the Cinnabar prepared in the common manner. I 

ae varied the experiment, by employing, inſtead of the volatile tinc- 

ture, the more eaſily parable ſolutions of Sulphur made with fixt al- 
calies, and with Quick-lime ; and with theie alſo I have obtained a 
perfect Cinnabar, of a brighter or darker colour according to the 
Proportion of Sulphur, 
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Max- additions. Sea-ſalr, Sal ammoniac, or Spirit of Salt, 
cURY- added to a ſolution of Mercury in Aqua fortis, throy 
t=r— jown a white Precipuate, differing little from cor. 
roſive Subi:mate ; the Mercury torſaking the nitrous 
acid in which it was diſſolved, and uniting with the 
marine into a concrete leſs diſſoluble. Spirit of Sal 
ammoniac, added to the ſame ſolution, throws down 
a white Precipitate much leſs curroiive, Corrofiye 
Sublimate, diſſolved in water, yieids alſo with volatile 
alcalies a white Precipitate mild like the preceding, 
Solution of Sublimate, mixed with a ſolution of 
crude Sal ammoniac, depoſites upon adding fixt 
alcalics a like white Precipitate; but if fixcd alcalies 
are added to a ſolution of Sublimate alone, the Pre- 
cipitate is of an orange colour. A ſolution of Mer. 
cury in Aqua fortis yields, like the ſolution of Sub. 
limate, an orange coloured Precipitate both with 
fixed alcaline Salts and with Lime-water, A Preci. 
pitate made from it with warm urine is of a reddiſh 

or roſe colour. | | 
Red Preci- Solutions of Mercury inſpiſſated are called alfo, 
pitate. jmproperly, Precipitates. Red Precipitate is pre- 
pared by evaporating a ſolution of Mercury made in 
Aqua fortis, and gently calcining the remaining dry 
matter, till it acquires a ſparkling yellowiſh-red co- 
Jour, The greateſt quantities of this preparaticn ar 
made by the manufacturers of Sublimate, who fave 
the expence of Aqua fortis by employing the ſpun 
which ariſes in that operation, If the red Precipitat 
be reduced into fine powder, and freſh parcels f 
rectified Spirit of Wine diſtilled off from it or burnt 
upon it, its corroſiveneſs is conſiderably abated; 3 
part of the acid being diſſipated in the burning, ef 
ariling with the ſpirit in diſtillation, ſo as to change it 
into a Spiritus nitri dulcis, The preparation is nov 
called Mercurius præcipilatus corollatus, or arconui 
corallinum, In England the red Precipitate is dulct- 
fed alſo by grinding it on a levigating ſtone with 4 
few drops of Oil of Tartar per deliquium, and after 
wards burning rectified ſpirit upon it. Thus 10 
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pared, it is called pulvis principis. In ſome places Mex 

a green precipitate is made from ſolution of Mercury cury. 

in Aqua fortis, by adding a ſolution of Verdegris. vw 

This is named lacerta viridis, and antivenereum mer- 

curialt. The Copper renders it too dangerous for 

any internal uſe. — The yellow Precipitate, called Turpeth 

turpeth mineral, is prepared by boiling' Quickſilver wineral. 

with an equal weight or more of Oil of Vitriol in a 

retort, and continuing the fire till the matter has be- 

come thoroughly dry, and the veſſel red hot. Warm 

water poured on the white maſs which remains, turns 

it inſtantly yellow; after which the matter is to be 

waſhed with freſh parcels of water, till the liquor 

comes off perfectly inſip d. If Oil of Vitriol be 

ſeveral times drawn over from Mercury, the maſs 

proves conſiderably fixed in the fire. It melts with- 

out evaporating, and whilſt in fuſion looks like 

blood, | 

The mercurius precipitatus per ſe is properly a calx Calz of 

of Mercury. It is prepared by digeſting the Mer- Mercury 

cury for a length of time, ſeveral wecks, or even!“ “ 

months, in a flat-bottomed glaſs, ſlightly ſtopt or 

covered with paper to keep out duſt, but by no means 

luted or hermetically ſealed as ſome direct, a com- 

munication with the external air being neceſſary to 

the ſucceſs of the proceſs. No more Quickſiiver 

ſhould be put into one glaſs than 1s ſufficient to cover 

its bottom. The veſſel ſhould he placed in ſand, 

in ſome furnace where a conſtant heat is to be 

kept up, and the ſand raiſed round the glaſs a very 

little higher than the ſurface of the Mercury within. 

The degree of heat is one of the principal points; 

if too ſtrong, the Mercury will be diſſipated, and if 

too weak, it will not undergo the intended change, 

It ſhould be gentle at firſt, and increaſed with caution, 

When a quantity of calx or red powder has thus 

| Once been obtained, the admixture of this with freſh 

Mercury remarkably promotes its calcination, From 

this circumſtance the philoſophers by fire have been — 

led into many different ſpeculations, which in general — 
| L 4 have 
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Max- have but little foundation. The change which the Mer. 
CURY. cury undergoes is not near ſo great as they have ima. 

— — On a bare increaſe of the heat, it puts off its 


f page bs 
| Mercurial Sundry mercurial waters, and oils as they are 


tane water, makes the aqua divina of Fernelius. 
Amalga- 


mation. 


Coa 


= er- cury; but all the preparations of this kind, if they 


la- 
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iſguiſe, and reſumes its original running form. Mer. 
cury may be changed into powder by bare agitation in a 
cloſe veſſel. This powder differs from that obtained 
by fire, in being of a grey or black colour. See 


called, are employed by the ſurgeons, almoſt every 
one having a preparation of this kind of his own, 
They are all only diluted ſolutions of Mercury; 
having for their baſis either ſolution of corroſive Sub- 
limate, or a ſolution of Quickſilver in Aqua fortis, 
A drachm of Sublimate, diffolved in a pint of Plan- 
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Amalgamation, or the ſolution of metals in Mer. 
cury, is ranked as one of the chemical operations, 
In ſome caſes it ſeems to depend as much upon the 
Mercury being divided by the metalline powder, as 
on its power of diſſolving the metal as a menſtruum. 
For obtaining an amalgam or a kind of paſte of 

uickſilver and metals, the metal ſhould previouſly 
be reduced into ſmall parts, either by mechanic ope- 
rations, as granulation, filing, &c. or by ſolution in 
acids and precipitation. The precipitation ſhould 
be made, not with Salts, for the calces thrown down 
by Salts will not unite with Mercury; but with ſome 
other metal. Thus Silver 1s to be precipitated by 
Copper, Copper by Iron, &:. Heat promotes amal- 
gamation. By its aſſiſtance we may obtain amalgams 
of ſome metallic bodies that cannot be amalgamated 
without it. See page 95, | 

Much has been talked of ſolid or coagulated Mer- 


ww ©S —— FO yHO % rwHs' Hy © ow wa 


S wy ed 2 <q 


2 


have any Mercury in them, are no other than hard 
amalgams. When melted Lead or Tin are juſt be- 
coming conſiſtent, a ſtick is thruſt into the metal, 
and the hole filled with Quickſilver. By the time 
the whole is grown cold, the Mercury is found _ 
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the metal with it. Maurice Hoffman, in the acts of cvuxy. 
the Altdorff elaboratory, gives a proceſs for reducing 
the Mercury ſo coagulated to a ſtate of malleability, 
by repeatedly melting and quenching it in Linſeed- 
oil, A malleable metal is thus really obtained, which 
may be formed, as he promiſes, into rings; but it 
zs not Mercury. All the Mercury is diſſipated in 
the fuſions, and nothing is left but the Lead or Tin. 
Still more ridiculous are thoſe, who, melting an amal- 
gam of Copper along with hav 3 imagine the Braſs 
that reſults to be a production of the Mercury. 

A diaphoretic fixt Mercury has been a grand object 
of purſuit among the chemiſts. I have met with many 
pretenders to ſuch an arcanum, but have never yet 
found any truth in their pretences ; ignorance of the 
principles of genuine chemiſtry, and of the proper- 
ties of the bodies which they worked upon, having 
led them to believe, that when they had loſt their 
Mercury, they had fixed it. One made his fixt 
Mercury, by diſſolving two ounces of Quickſilver in 
Aqua fortis, adding * degrees one ounce of Re- 
| pulus of Antimony, and then mixing a quantity of { 
@ brine of Sea-ſalt, The matter being now exſiccated, 

he proceeded to the fixation, that is, the diſſipation, 
- the Mercury, by deflagrating the mixture with 
Nitre. 
= But the moſt extraordinary of all the preparations, Alkaheſt. 
which the alchemiſts have pretended to make from 
Mercury, is the alkaheſt or univerſal menſtruum. 
8 Kunckel has ſhewn the abſurdity of ſuppoſing them 
& poſſeſſed of ſuch a menſtruum, by a ſimple queſtion, 
8 © If it will diſſolve every thing, what veſſel can it 
de kept in?” 
Quickſilver is found in the earth, ſometimes in Mineral 
ts running form, but much more commonly in that hiſtory. 


e of an ore. The native running Mercury, called Vir- 
l, gin, has been preferred by ſome to that which is 
e extracted from the ore and purified by art; but no ex- 
r periment affords any foundation for ſuch a . 
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Men- The ores are of three kinds, (1) fine red Ones, 

cury. called native Cinnabar, differing from the factitiou 

W=— Cinnabar only in having ſome earthy, ſtony, or other 
heterogeneous matters intermixed, (2) ſtony ores, 
and (3) clayie or loamy earths. The two laſt forts 
are much poorer in- Mercury than the firſt. T 
contain more Sulphur than is requiſite for forming 1 
red cinnabarine compound, and appear commonly of 
a blackiſh or greyiſh-black colour, without ſo much 
as a ſpeck or a vein of red. 

Mines of Quickſilver are extremely rare (o). The 
only , conſiderable ones known are in ſome parts of 
the imperial hereditary dominions, and in Spain; 
particularly at Friuli and Iſtria in Carinthia; and at 
Almaden de la Sierra Morena in the province of 
Eſtremadura. The ores in the imperial dominions 
are chiefly of the cinnabarine kind ; the Spaniſh, 

oorer and more earthy. Spain however produces as 
much Quickſilver as Fruili, or rather more. At 
Almaden, in the year .1717, there were twenty-five 
thouſand quintals or Spaniſh hundred weights of 
Quickſilver, which amount to above three millions 
of pounds of our weight. From thence are {ent 
yearly to Mexico, fleets laden with Quickſilver, for 
the amalgamation and extraction of Gold and Silver 
from the rich minerals of that country. The expor- 
tation either of Mercury or Cinnabar to other places 
is prohibited. The mines of Friuli have been ob- 
ſerved to afford 695,334 pounds of Quickſilver in 
three years, All the imperial Quickſilver is brought 
to Holland, the Dutch having entered into a cos 
tract with the Emperor for that purpoſe. 

It may be proper to obſerve, that Mercury 1s neve! 
found in the mines of any other metals; nor anf 
other metals in the mines of Mercury; except tha 

ſometimes 

i 7 : i 0 's compl- 

eaſes, the anc produce of Gold From mines is fifry Ges grew 
than that of Quickſilver. Cramer ſuſpe&s he means only five times 
and that Quickſilver occurs in the carth more frequently than wear 


aware of; this volatile ſemimetal being diſſipated in the common pro! 
ceſſes by which ores are worked or aſſayed. 
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ſometimes a mineral containing a little Gold or Sil- Mx- 
ver ſhall be met with among mercurial ores, and cURY. 

even this is an exceeding great rarity, This obſer. - 
vation ſeems to ſufficiently refute the opinion of thoſe . _. 
who hold Mercury to be an hypoſtatic principle or 
ingredient in all merals. For if metals were, and 
continued to be, produced from Mercury, we cer- 
tainly ſhould, ſometimes at leaſt, diſcover one where 
the other is. 

Lemery, Pomet, and others, lay down ſome ex- 
ternal marks for diſtinguiſhing thoſe places in which 
there are mines of Quickſilver; namely, thick va- 
pours, like clouds, ariſing in the months of April 
and May; the plants being much larger and greener 
than in other places; the trees ſeldom bearing flowers 
or fruit, and more ſlowly putting forth their leaves. 
But theſe marks are far from being certain. Th 
are not obſerved in all places where there is Quick- 
filver, and they are obſerved where there is none. 
In the Hartz-foreſt we fee abundance of thoſe cloudy 
exhalations, though not a grain of Mercury 1s found 
there. | A? | 

The method of extracting Quickſilver from its Extraction 
ores differs according to the ſubſtances naturally from its 
E joined to it, For the imperial cinnabarine ores, cer- 


a tain additions are employed to abſorb the Sulphur, 
ces as filings of Iron. Or the ore is diſtilled per deſcen- 
ob- ſum in perforated Iron pots. The Spaniſh ores re- 
10 quire no addition, nor any 1ron veſſels, theſe natu- 


rally containing a calcareous earth ſufficient to imbibe 
the Sulphur. The ore being thrown in at one end 
of a furnace, the Mercury is extricated in fume from 
all its natural admixtures, and, after paſſing through 
a number of horizontal aludels, condenſes in a re- 
ſervoir at the further extremity. In ſome places the 
more impure ſtony ores are ſtamped, and the lighter 
matters waſhed off from them ; after which the more 
ponderous and pure part is diftilled either by itſelf 
or with additions according to its quality. An ac- 
count of the Spaniſh Quickſilver furnaces may be 


ten in the French Memoirs for the year 1 
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Cinna- | The finer coloured cinnabarine ores are never work. 
BAR. ed for Mercury, but employed as Cinnabar; and 
have by many been injudiciouſly preferred to the 
Its natural . 

hitory. more pure factitious Cinnabar. We ſeldom meet 
with any native Cinnabar that has not a viſible ad. 
mixture of earthy or ſtony matter, nor with tyo 
pieces that perfectly agree. 
M.,aſſes of native Cinnabar are found in Hungar, 
Tranſylvania, Carinthia, Bohemia, the Palatinate, 
France, Spain, ſometimes in Sweden, and as is ſaid in 
the Eaſt-Indies, particularly Japan, but greateſt part 
of what is ſold under the name of Japan Cinnabar, is 
manufactured in Holland. In the ſhops, three prin. 
cipal forts are diſtinguiſhed, (1.) Cinnabar in maſſes, 
ſome of which weigh one, two, ſix ounces, and more, 
(2.) Cinnabar in grains, prepared by breaking the 
coarſer maſſes, and picking out the bits of Cinnabar 
from the ſtony matter intermixed. (3.) Wathed Cin- 
nabar, prepared from ſuch maſſes as are ſtill fouler, 
by reducing them to powder, and waſhing off their 
lighter impurities. The firſt ſort is accounted the 
beſt, and the laſt the worſt. Many have been par- 
ticularly fond of the Hungarian Cinnabar, ſuppoſing 
it be impregnated with Gold, becauſe in Hungary 
there are mines of Gold. So far has this ridiculous 
conceit prevailed, that not only the minerals, the 
Cinnabar, the Antimony, the Copper, the Vitriol, 
but the very vine-trees of Hungary, have been ima. 

gined to participate of that metal. 
Chen.ical Native Cinnabar ſhould never be employed for any 
examina- meclicinal uſe without purification; and the only 
method of purifying it effectually is ſublimation; 
the ablution, by ſome directed, being by no means 
ſufficient. I have never met with any that did not 
leave on ſublimation a grey aſh or ſand, amounting, 
in different parcels, to one ninth, one eighth, one 
ſeventh, one fixth, and one fifth of Cinnabar em- 
ployed. Sixteen ounces of waſhed Cinnabar left 
above two ounces of fixt matter. Of the part which 
ſublimed, only about ten ounces were pure compact 
s Cinnabar, 
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d Aqua regia a yellow colour like that of a ſolution 
of Gold; and Spirit of Sal ammoniac precipitated.from 
this tincture a calx which looked like Aurum ful. 
W minans. It did not however fulminate, nor give any 
other marks of Gold than its colour. What parti- 
W cular ſubſtance this ſoluble part of the reſiduum was, 
| did not examine; but it certainly was not Gold, 
for Aqua fortis diſſolved it as well as Aqua regia. 

Some add a little calcareous earth in the ſublima- 
tion of Cinnabar z to abſorb a portion of its Sul- 
phur, and thus improve its colour. It is an over- 
proportion of Sulphur that makes the colour blackiſh, 
and not, as ſome have pretended, too ſtrong a fire; 
for ſtrong fire does no injury to Cinnabar. 

The proportions of Mercury and Sulphur are dif- 
ferent in different Cinnabars. The ordinary forts, 
purified by ſublimation, contain commonly four parts 
of Mercury to one of Sulphur. The finer have 
more Mercury. It is obſervable, that though Oil 
of Vitriol forms with Mercury a lively yellow con- 
crete, Turpeth mineral; and with the inflammable 
principle, a yellow Sulphur; and though this Sul- 
phur forms with Mercury a beautiful red Cinnabar, 
yet Oil of Vitriol totally deſtroys this red colour, 
changing the Cinnabar white as milk. 
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und reducible by triture into fine powder. When 
broke, the ſurface of the fracture appears compoſed 
Jof bright plates or flakes, larger than thoſe of the 
cher ſemimetals. In its external appearance, it has 
great reſemblance to Regulus o eee 
| | inc, 


— . 


SMUTH, or Tin-glaſs, is a ſparkling white Bis- 
ſemimetal, very ponderous, conſiderably hard Mur. 
and ſonorous, extremely brittle, without any degree 


Jof malleability, falling in pieces under the hammer, — 


Cinnabar, the reſt being ſpongy, and not fo. clean. C ] A- 
By repetitions of the ſublimation, the whole became BAR. 
purer and finer coloured. The reſiduum imparted =v—= 
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Bis- Zinc, differing little otherwiſe than in the largeneß 

MUTH. of the plates, and in its contracting a yellowiſh ca} 

> on the ſurface expoſed to the air. In its intrinſe 
properties, it is extremely different; melting far mor 
ealily, not evaporating ſo readily, being differenth 
acted upon by acids, producing different effects upon 
other metallic bodies, &c. 

examined Biſmuth melts in the fire long before it grows red 

by fire, hot, conſiderably ſooner even than Lead. Kept in 
fuſion and ſtirred, it ſoon calcines ; gaining at the ſame 
time an increaſe in its weight, of near half an ounce 
upon a pound. The calx melts, upon raiſing the fir 
a little, into a browniſh or yellowiſh glaſs ; which 
promotes the vitrification of earths and the refradtory 
metallic calces more powerfully, and corrodes and 
ſinks through the common crucibles more readily 
than glaſs of Lead itſelf. If Biſmuth be mixed with 
Gold or Silver, a heat that is but juſt ſufficient to 
melt the mixture, will preſently vitrify a part of 
the Biſmuth, which then having no action on thoſe 
perfect metals, ſeparates and glazes the crucible al 
round (29). 1 | 
Calx of Biſmuth, long reverberated, does not, as 
ſome pretend, become red like the calces of Lead, 
It ſcarcely retains even the form of a calx, a part of 
the Biſmuth being revived into its metallic appear 
ance by the flame. None of the deſtructible metallic 
bodies is ſo eaſy of revival as this ſemimetal. If 
the veſſel is covered, and all inflammable matters 
IG, vitrification is the only change that en. 
ues. 

by the ni- The nitrous acid diſſolves Biſmuth with great 

tous acid, efferyeſcence, and a copious diſcharge of yellow cor- 


rolive 
(% Biſmuth.) This ſemimetal approaches in ſpecific gravity t 5 
Silver, being nearly ten times heavier than an equal bulk of watt, ce 
It melts a Fule later than tin, and ſeems to flow the thinneſt of al w 
metallic ſubſtances. When in fuſion it occupies leſs volume than n ti 
its ſolid ſtate: a property peculiar to Iron among the metals, and Bil ta 


muth among the ſemimetals. It emits fumes in the fire fo long 28 '! 


preſerves its metallic form. When calcined or vitrified, it proves het. 
tectly fixed. h FN 43 
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etz rofive fumes. The ſolution, if the Biſmuth has not Brs- 
Al been too haſtily added to the acid, proves colourleſs MUTH. 
re and tranſparent (). Diluted with a large quantity — 
„ of water, it becomes milky, and depoſites, on ſtand- 
hing, a fine white Precipitate or Magiſtery; which 
on edulcorated by repeated affuſions of water, is em- 

ployed as a coſmetic, both in waſhes and pomatums, 
under the name of Spaniſh or pearl white. 
in There are ſundry variations in preparing this Ma- Magiſtery 
me giſteryr. Some take Aqua regia for the menſtruum; of Biſmuth 
ce and for the precipitant, a ſolution of Sea-ſalt, alca- 


lies, Spirit of Wine, Sc. Some mix with the ſolu- 


Ire 

ch tion of Biſmuth, a ſolution of Benzoine in Spirit of 
Wine, and thus obtain a Magiſtery compoſed of 
nd calx of Biſmuth and Benzoine. Others add a ſo- 


lution of Chalk to the metalline ſolution, and pre- 
cipitate both together with alcalies. I have made 


to tral with a good number of different precipitants, 
of and found, that with common fixt Alcali and cauſtic 
ofe Alcali, with watery and vinous alcaline ſpirits, the 


Magiſtery was white, and in conſiderable quantity; 
the liquor after the precipitation with volatile ſpirits, 
appearing blue. That Oil of Vitriol threw down 
a white Precipitate very copiouſly ; but that with 
Spirit of Vitriol, Spirit of Salt, and weak Spirit of 
Nitre, the Precipitate was in very ſmall quantity, in 
colour white like the foregoing z and that diſtilled 
Vinegar made no precipitation at all. That common 
rectified Spirit of Wine and tartarized Spirit, common 
water and Lime-water, gave white Precipitates. That 
ſolutions of Nitre, vitriolated Tartar, Sal mirabile, 

Alum, 


( q) Nitrous acid.] Proof Aqua fortis diſſolves about half its weight 
ef Biſmuth. If the ſolution is haſtily performed, the liquor appears 

eeniſh. A part of the Biſmuth cryſtallizes almoſt as faſt as it diſ- 
olyes, or at leaſt as ſoon as the heat ariſing from the action of the acid 
ceaſes, unleſs the menſtruum is diluted with about an equal quantity of 
water. Both fixt and volatile alcalies totally precipitate it. Vola- 
tile alcaljes, added in larger quantity than is ſufficient for that effect, 
take it up again. The liquor generally appears greeniſh ; by alternate 
additions of the alcaline ſpirit and of the Ffatisn: it becomes bluiſh or 
purple. Fixed alcalies, calcined with inflammable matter, likewiſe 


rediſſolye the Biſmuth after they have precipitated it, 


we 


/ to 
ater, 
all 
n in 
Biſ- 
8 it 


* 


* 
„ % 9 - 


MnyTaALL1ic BOD IE S. 


Brs- Alum, Borax, common Salt (r), Sal ammoniat, 
MUTH. the combination of calcareous earth with marine 
Loy acid, called fixed Sal ammoniac, and the tenz 


foliata Tartari, all precipitated the Biſmuth white, 
That with a ſolution of Gold in common Aqua regia 
the Magiſtery proved grey; with a ſolution of the 
ſame metal in an Aqua regia made with Spirit of 
Salt, it was likewiſe grey, but in much leſs quantity; 
with ſolution of Copper in Aqua fortis, white, and 
in very ſmall quantity, the liquor continuing blue; 
with ſolution of Vitriol of Copper, white; with ſo- 
lution of Mercury ſublimate, white and plentiful; 
with ſolution of Iron in Aqua fortis, yellowiſh ; with 
ſolution of Lead in Aqua fortis, and of Sugar of 
Lead, white; with ſolution of Zinc in Aqua fortis 
there was little Precipitate; and with ſolutions of 
Silver, - of Tin, of Regulus of Antimony, and of 
Mercury, in the fame acid, none at all. On boiling 
ſome powdered Biſmuth in a ſolution of green Vitriol, 
the liquor did not grow turbid, -as it would have done 
by itſelf, but rather clearer. and clearer. A fixt al- 
caline Lixivium being afterwards added, it turned 
white. and thick; but, on ſtanding for ſome time, 
depoſited a greeniſh matter, which, on drying, changed 
to a light brown. A little of the liquor evaporated 
and ſet to ſhoot, yielded cryſtals, which in appear- 
ance and taſte reſembled Vitriol of Iron, 

Some prepare the Magiſtery of Biſmuth, by ſub- 
liming the powdered Biſmuth with Sal ammoniac, 
diſſolving the flowers in diſtilled water, and then pre- 
cipitating with volatile or fixt alcali. Others add 
Nitre in the ſublimation, but this addition *ather 1n- 

Jures 


(r.) Precifitate by Sea-ſalt.) It has been commonly ſuppoſed that 
Sea-ſalt, or its acid, carry down Biſmuth from its ſolution in the 
nitrous acid, in the ſame manner as it does Silver, Lead, and Mercury: 
A ſolution of Sea - ſalt will indeed precipitate all the four, but with thi 
difference, that the precipitates of the three latter are found intimate 
combined with the — of that Salt; whilſt the Precipitate of Bi- 
muth retains nothing of it, and was thrown down, not by the ſaline, 
but by the aqueous part of the liquor. Simple water precipitates i, 
but Sea-ſalt undiſſolved, or a ſolution of it added in fmall quanb!y, 


MzTALLic, Bopirg 
+1res than improves the colour of the product. 


are leſs fit for making the Magiſtery than Biſmuth in 
ſubſtance, for the ſolution of them, whatever care is 
tiken in the operation, will not be limpid, but green, 
Some, inſtead of the Magiſtery, direct a calx to 
he made by deflagrating the Biſmuth with Nitre, 
expecting that the Biſmuth will detonate like Anti- 
| mony, and that the calx will reſemble that of An- 
timony prepared in the ſame manner. Others direct 
the flowers which ariſe during the deflagration, to be 
caught in aludels tor the ſame purpoſes. But Biſ- 
muth, though it is very readily calcined by Nitre, 
does not ſenſibly deflagrate with it. The flowers and 
the calx are not perfectly white, but yellowiſh ; and 
the quantity of the flowers 1s {mall, only two ounces 
having been obtained from ſixteen. 


latent corroſive quality; and when freely uſed as a 
fucus, not to be entirely innocent. It gradually im- 
pairs the natural complexion ; and leaves, for old 
age, a coarſe and diſagreeable ſkin, The peruke- 
makers are ſaid to employ it in their pomatums for 
giving a whiteneſs to grey, reddiſh, yellow, or other 
coloured hair; and Pomet obſerves that a ſhower of 
| rain will waſh of this adventitious whiteneſs, I have 
been informed alſo, that thoſe who bleach hair in 
England make uſe of this Magiſtery ; and therefore 
determined to examine by experiment its effects 


was groundleſs ; that the Magiſtery of Biſmuth does 
not whiten hair but darken it; that it changes the 
whiteſt flaxen hair firſt to a yellowiſh, then to a 
yellowiſh brown, afterwards to a dark brown, and at 
laſt to a black. The trial may be made in two ways: 
by boiling the hair in water along with the Magiſtery; 
and by applying the Magiſtery mixed with Pomatum, 
or hanging the hair in the ſun. The oftener this is 
repeated, the darker will the colour be. We may 
Judge from hence, that this Magiſtery is leſs fit for 
the purpoſes of a coſmetic than it is generally ſup- 
Vol. I. M poſed 


upon hair. Experiment ſatisfied me that the report 
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Aud indeed the Sublimates obtained by either method MUTH- 
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The Magiſtery of Biſmuth appears to have ſome 
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MUTH. 


time, to turn yellowiſh; and hence a large ſtock } 


treated 


with ma- 
rine acid, 


Pearl-co- 
loured 
powder, 
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poſed to be. The Magiſtery itſelf has been com. 
monly believed to change its colour in the ſun, and 
hence it is directed to be dried cautiouſly in a ſh 
place; but it did not appear to have ſuffered x 
conſiderable alteration on being expoſed to the {un 
for two months. It is apt, however, in length d 


St. ens Þ 5 ft 


— — 


ſhould not be prepared at once. 

Spirit of Sea-ſalt, though long boiled with Biſmuth, 
diſſolves very little; and Aqua regia not much, 
The effect of the concentrated marine acid in Mer. 
cury ſublimate I was induced to try, from Mr. Boyle; 
account of a pearl-like ſublimate obtained from Bi. 
muth and that mercurial preparation. One part af 
Biſmuth in fine powder, and two of corroſive Suh. 
limate, mixed together and expoſed to the fire in: 
retort, immediately melted into a blackiſh brown 
pitch-like maſs: a portion of Quickſilver diſtilled, 
was followed by a dark brown butter, which on 
cooling grew hard as a ſtone : in the retort, a lite 
melted Biſmuth remained. On rectifying the. butter 
a ſecond and third time ſome more running Mer. 
cury ſeparated, the butter became clearer and owner, 
and at the ſame time harder. On a fourth rettifice 
tion, I had two kinds of butter, a white and a brown, 
The white being rectiſied twice by itſelf, an unctuou 

arl-coloured matter remained each time, and the 
butter became ſtill whiter. The brown was then 
mixed with the white, and the rectification again . 
peated fix times. A like pearl-coloured ſubſtance 
was left in every diſtillation, the quantity of butter 

w leſs and leſs, and at length there was none to 
be ſeen. So that by this troubleſome. operation 
obtained the product intended by the author, though 
it was not properly 2 Sublimate, having remained in 
the retort-after ſublimation. * 


(s) Oil of Fitriol with Biſmuth.) The vitriolic acid in ſome degref 
corrodes this ſemimetal, but does not perfectly diſſolve it, hows 


concentrated or aſſiſted by heat. The roſe-coloured ſolution, 4 
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ſome Quickſilver and Oil of Vitriol added, the eva- 

ration continued to dryneſs, and the dry matter ſet 
to ſublime; there ariſes firſt a little Quickſilver, and 
aficrwards a perfectly white mealy Sublimate. In 
me bottom of the retort remains a greeniſh matter 
variegated, if the heat has been ſtrong, with rainbow 
colours. Diſtilled Vinegar diſſolves a little by og 
coction, and acquires from it, not, as ſome pretend, 
1 ſweet taſte like that of ſaturnine ſolutions, but a 
conſiderably acerb and ſtyptic one. 


ing the fire, they ſoon ſeparate again, the Biſmuth 
falling to the bottom, and a ſulphureous ſcoria fwim- 

ming on the ſurface. Calx of Biſmuth likewiſe very 
eafily abſorbs Sulphur, and forms with it a curious 
needle-l maſs, exactly reſembling Antimony, con- 
tratii,z a reddiſh tinge externally on expoſure to the 
air. he quantity of Sulphur imbibed is leſs than 
half the weight of the calx; a part of the Sulphur 
having ſublimed when the operation was performed, 
in a retort, with that proportion. Silver added to this 
antimoniated concrete, melts with it, in a very gentle 
heat, into a brittle Regulus. Gold alſo unites with 
it, but requires a much ſtronger fire; the compound 
is brittle, in appearance like an ore, with here and 
there ſome ſtriæ or ſhining particles. Copper melts 
with it, in a ſmall heat, with remarkable facility; 
and after they have been united, the compound con- 
tinues to retain this extraordinary fuſibility. On the 
addition of Lead, a new combination happened: 
the Copper and Sulphur aroſe to the ſurface in ſcoria 
relembling an ore, whilſt the Biſmuth and Lead 
tormed a Regulus at the bottom. 

M2 With 
by the author, was robably obtained, not from Biſmuth itſelf, but 


— Biſmuth ore; the ore participating of a metallic ſubſtance of à 
ferent kind, which gives a reddiſh colour to all acids. 


Oil of Vitriol diſſolves Biſmuth into a roſe-coloured Eis- 
liquor (5), which on ſtanding turns browniſh ; but MH. 
Spirit of Vitriol has little effect. If a ſolution of Im 
Biſmuth in Aqua fortis be evaporated to one half, of Vit el 


Biſmuth cemented with Sulphur readily unites with with Sul - 
it, and melts eaſier than by itſelf; but, on corvinu- Phur. 
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'Bis- With regard to the effects of Biſmuth upon metal 


MUTH. (z), (1.) Equal parts of Biſmuth and Gold melted c 
D together, formed a quite brittle Regulus, which had ( 
Font ne. ſcarce any yellowiſh hue, and looked almoſt like Bir. e 
tals mut itſelf; as ſoon as they began to melt, a vitreous D 


matter appeared round the crucible. (2.) Equal 
parts of Biſmuth and Silver formed a white com- 
pound, leſs brittle than that with Gold. It bore the 
ammer a little, and ſeemed at firſt as if it was 
going to extend, but at laſt it cracked. The ſame 
ſudden vitrification was obſerved, as in the foregoing 
experiment. (3.) With Tin, it melts exceeding 
eaſily. The mixture at firſt frequently admits ſmal 
flames, and a part calcines. When the quantity of 
each was half an ounce, the loſs was five grains. If 
the Ki is raiſed, the compound quickly calcines, 
Jike a mixiure of Lead and Tin, into a yellowih | 
white an. A ſmall portion of Biſmuth improves the 
brightneſs, hardneſs, and ſonorouſneſs of Tin. (4) 
Copper is ſaid to be changed of a Silver colour by 
Biff and hence the ſemimetal has been named 
marcaſita argentea; as Zinc, from its making Copper 
Fellow, is called marcaſita aurea. In my experiments 
1 5 was no appearance of a Silver colour, except 
that when Biſmuth was in very large proportion, is 
whiteneſs prevailed above the 90 of the Copper. 
Copper. mixed with an equal weight of Biſmuth * 
its red colour only diluted or rendered paler, and 
its malleability deſtroyed. A part was changed in 
the fuſion, into a dark red ſcoria, wont A 
rac 


. (t) Biſmuth with metals.) Biſmuth does not mingle in fuſion with 
Regulus of Cobalt or Zinc. The addition of Nickel or Regulus d 
Antimony, renders it miſcible with the former, but not with the 
latter.. It unites with all the others, and greatly promotes both the 
tenuity and facility of their fuſion, It whitens Copper and Gold, and 
improves the whiteneſs of ſome of the white metals. Mixed in con- 
ſiderable quantity, it renders them all brittle, and of a ſtructure, like | 
its own, flaky or plated. Though it poſſeſſes ſeveral properties of al 
Lead, and in certain circumſtances remarkably ſubtilizes that metal, ul 
yet in mixture they agree but ill together. On expoſing compoſitions 
of them to a moderate fire, a colluctation enſues, and both metals f 
quickly into a calx, like a mixture of Lead and Tin, ar 
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drachm upon half and ounce of each of the ingredients. BIis- 
(5. Equal parts of Biſmuth and Lead yielded a dark urn. 
grey compound, which bore to bebent a little with- — 


out breaking. The loſs in fuſion was two (crops 
r upon half an ounce of each of the metals. (6.) ron 
l and Biſmuth, in the ſame proportions, emitted flames 
- in the fire, and in a ſtrong heat united together. 

(, The fame quantities of Regulus of Antimon 
o and Biſmuth melted perfectly together, and lol 
only fifteen grains. The mixed looked like Re- 
8 gulus of Antimony by itſelf. (8.) Zinc and Biſ- 


wa did not unite at all, the Zinc flowing diſtin 
upon the ſurface, and burning as it does by it- 


I ſelf. (9.) Mercury forms with Biſmuth an amal- 
k gam, which readily adheres to Iron. If the Iron, 
Fi coated with the amalgam, bMexpoſed to the fire, 
be de Mercury exhales, and greateſt part of the Biſmuth 


| remains fixt upon the Iron, which now looks as if 
it had been ſilvered. If mixtures of Biſmuth with . 
1 ſome other metals, particularly Lead, be amalga- 


mated, the Lead is found to be ſo attenuated, as 
to paſs with the Quickſilver through leather. On 
; ſtanding, the Biſmuth is thrown up to the ſur- 
P face in form of a dark-coloured powder, the- Lead 
remaining diſſolved in the Quickſilver. (10.) Equal 
a parts of Lead, Copper, and Biſmuth, yielded a 
7 Regulus of a ſooty black colour on the upper 
ſurface. The loſs in fuſion was one drachm upon 
tiree half ounces of the mixture. (11.) Equal 
parts of Lead, Tin, and Biſmuth, formed a blackiſh 
ſparkling compound, reſembling the ſmall-diced ores 
ith of Lead. (12.) It is obſervable, that the ſpecific 


* gravity of a mixture of Biſmuth and Copper is 
the exactly the mean gravity of that of the two in- 
al Wh grevlients unmixed; but that mixtures with Iron are 
ik WY /P<cifically lighter than the ingredients ſeparately, 


of and mixtures with Gold, Silver, Tin, Lead, and Re- 
guius of Antimony, heavier. _ | 
F Biſmuth is applied to various uſes in the chemical Ves. 
arts, as (1.) For making Pewter with Tin; this me- 
1 tal 


MzrALLIC BOD IE S. 


Bis- tal being of itſelf too ſoft for the common purpoſes m 
MUTH. of utenſils, and never being worked without ſome ad. 6 
Wynne {itional metallic matters, of which Biſmuth is obe to 
of the principal. (2.) For ſoldering Lead and Tin; te 

a mixture of Biſmuth with theſe metals being eaſier a 

of fuſion than either of them ſeparately. The com. 01 

mon ſolder is compoſed of two parts of Lead, two of p 

Tin, and one of Biſmuth (#.) As an ingredient in p 

the compound metal for Printers types. Types in. b 

deed are often made, without any Biſmuth, from 4 a 
mixture of one part of Copper, one of Antimony, Y 

and five of Lead ; but Homberg, a celebrated Ger. 0 

a 


man chemiſt, who ended his days in Paris, has ob. 
ſerved, that the addition of Biſmuth and Tin greatly 
improves the compoſition : he adviſes equal parts of 
theſe to be melted together, and one part of this 
maſs to be melted with ſix of the ordinary mixture, 
(4.); In foils for mirrours; the common mixture for 
theſe purpoſes conſiſts of one part of Tin, one af 
Lead, two of Biſmuth, and ten of Quickſilver, amal. 
gamated together. A particular account of the man- 
ner of preparing and foiling reflecting glaſs-ball 


may 


cu) Fuſibility of mixtures of Biſmuth, Tin, and Lead.) The degre 
of heat, in which theſe metals by themſelves, and certain mixtures of 
them, melt, or, when melted, begin to ſet or grow ſolid again, hi 
been examined by thermometers. The following table exhibits nearly 
their proportiona fuſibility, compared to the heat of boiling water aud 
Quickſilver, according to Fahrenheit's ſcale, | 
600. Quickſi]ver boils, 
$40, Lead melts, 
460. Biſmuth melts, 
410. Tin melts. 
390. Tin 8. Biſmuth 1. melt, 
330, Tin 2, Biſmuth 1. melt, 
: in 3. Lead 2. melt. 
280. Equal parts of Tin and Biſmuth melt. 
312, Water boils. 


In theſe kinds of experiments, and indeed in all caſes where tho 
heat is continually increaſing or decreaſing, we cannot expect a) 
ry degree of 33 ; far as the thermometer receives only ſuccel- 
wely the heut which acts upon it, it cannot expreſs the eæact heat of the 
body 1 at any particular inſtant of time. Whilſt the inſtrume"t 
Expreſſes one degree of heat, the ſurrounding matter may have acqu! 
a conſiderably greater or ſmaller; and by the time that the thermomeſi 
has _ or fl en to that degree, the heat of the matter may be 204 
Vette 
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may be ſeen in Boyle's treatiſe on the uſefulneſs of Bis- 
experimental philolophy. (5.) In mixtures for ana Mur. 
to mical injections, particularly of the lungs : ſome 


take equal parts of Biſmuth, Lead, and Tin; others 
add a little Quickſilver. (6). For imitating Silver 
on wood. The turners grind Biſmuth into a ſubtile 
powder, and temper it with whites of eggs: this ap- 
plied on wood looks, when dry, of an aſh colour; 
but, on being burniſhed with a tooth, it aſſumes the 
appearance of duſky Silver. (7.) For imitating Sil- 
ver upon Iron, as mentioned in the ninth experiment 
of the preceding paragraph. (8.) For purifying Gold 
and Silver by cupellation, ſcorification, &c. For 
theſe purpoſes it is preferable to Lead, as it more 
effectually promotes the deſtruction of the imperfect 
metals, and the vitrification of earths and calces (x). 
It kas one great advantage above Lead in all opera- 
tions of this kind, where Sulphur makes one of the 
ingredients ; namely, its forming with that concrete 
an extremely fuſible maſs, whilſt Lead combined 
with Sulphur, proves extremely refractory. 


Biſmuth has been roo often employed for the adul- Abuſes. 


teration of Quickſilver, as rendering a very conſider- 
able proportion of Lead intimately miſcible with it: 
Becher was acquainted with means of combining no 
leſs than one drachm of Lead and the ſame quantity 
of Biſmuth with three drachms of running Mereury. 
Quickſilver ſo adulterated is not only unfit for medi- 
cinal uſe, but for the common mechanic purpoſes 
of gilding and ſilvering: the workmen obſerve, tha 
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(x) Uſe I Biſmuth in cope Biſmuth is particularly preferable 
to Lead for the cupellation of Gold or Silver blended with refractory 
matters ; as it procures a greater tenuity of fuſion than Lead is capable 
of doing. Monſ. du Fay obſerves, that Gold is ſometimes met with 
very eager, pale, livid, and difficult of fuſion, from an admixture, as 
he ſuppoſes, of Emery; and that it is moſt effeftually purified by means 
of Biſmuth, The method, which he communicated to the French 
Academy for its purification, conſiſts in melting it with an equal quan- 
tity of Biſmuth, and ouring out the fluid part, adding more Biſmuth 
to the remainder, an proceeding in this manner till the whole runs 
out clean, and then working off the Biſmuth upon a cupel ; after which 
the Gold is to be again cupelled with the Lead; and laſtly, ſome cor- 
rolive Sublimate to be * upon it in fuſion. 
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Bis- it leaves upon the Gold or Silver a livid leaden hue. 
morn. The abuſe is diſcovered, and the Mercury purified, 
wy by diſtillation. Some of the Wine-coopers hae 

mixed Biſmuth with Sulphur for the fumigation of 0 


Medical 
effects. 


have been ſaid to be diaphoretic ; to be ſerviceable 


Comter- 


feited. 


ſitione noxia ſulphuratorum cum Biſmutho , Camerarius 
ſplloge memorabilium medicine, cent. 8, No. 23, and a ro 


other ill conſequences, have enſued. 
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caſks, but as no good reaſon is alledged for this uſe 21 
of it, and as it may be productive of ill effects, i 
ought ſurely to be rejected. See Wepfer de comps. a1 


paper by Dr. Salomon Reiſel, in the Ephem. nat. ci. 
rioſ. dec. 3. ann. 5 & 6. Though Biſmuth, hoy. 
ever, when thus corroded by the ſulphureous acid, 
and diſſolved in Wine, may produce dangerous ef. 
fects; it does not follow that the Biſmuth in Pewter 
diſhes w 1] communicate any ill quality to Vinegar or 
the other acids uſed in food ; diſtilled Vinegar ex- 
tracting nothing from Biſmuth without ſtrong coc. 
£10n, 

This ſernimetal has been held by ſome in conſider- 
able eſtcem as a medicine. The Magiſtery, the Calx, 
the Flowers, and ſundry other preparations of it, 


in virulent gonorrhæas, gouty complaints, and con- 
tractions of the limbs. But experience affords little 
foundation for theſe virtues, nor even for ſuppoſing i 
to be ſafe, Some preparations of Biſmuth have ſeemed 
to repreſs febrile heat; but extreme anxiety, and 


Biſmuth is extracted from its proper ore, which ,s 
found moſt plentifully in Saxony, near Schneeberg, 
and of which ſome quantities are met with alſo in 
Bohemia, and in England. Many have affirmed 
that it is an artificial compoſition, and accordingly 
de ivered proceſſes for making it; of which proceſs 
I tried thoſe which ſeemed to approach the neareſt to 
8 Two ounces of Arſenic, one ounce df 

erdegris, half an ounce of Sal gem, and half an 
ounce of oil Olive, were weil ground together: three 
ounces of Englifh Tin, melted with this mixture, 
yielded a Regulus weighing four ounces and two 

2 drachms, 


METALLIC BO DIE S. 169 


drachms, very brittle, of a grey colour, entirely dif- Bis- 
ferent from Biſmuth in appearance as well as qua- MUTH, _ 
lit. Bur from four ounces of Engliſh Tin, two — 
ounces of white Arſenic, one ounce of white Tartar, 

and half an ounce of Nitre, cemented and melted to- 

gether, I obtained a Regulus, weighing three ounces 


* 


and three drachms, ſo much reſembling Biſmuth, as 
to be eaſily miſtaken for it by one who had not tho- 


roughly examined the appearance of that ſemi-metal, 
There are however ſome differences in the ſtructure 
of the two, very obvious upon comparing them to- 
gether, but which are rather to be ſeen than deſcribed, 
In their intrinſic properties they are extremely diffe-. 
rent: thus the counterfeit, diſſolved in Aqua fortis, 
forms a bluiſh coagulum, whilſt the ſolution of the 
natural Biſmuth continues uniform and limpid; the 
counterfeit, calcined and mixed with Sulphur, exhi- 
bits nothing of that ſingular needled ſtructure, which 
the natural aſſumes in the ſame circumſtances. Since 


| therefore it has been reported, that the Biſmuth met 


with in the ſhops is an artificial production, and ſince 
experiment ſhews that 1t 1s capable of being imitated 
in its external form, though not in its qualities, we 
_ to be upon our guard againſt ſuch an impo- 
tion. 

The ores of Biſmuth are met with chiefly in the Ores. 
mines of Silver and Cobalt. They are commonly 
of a ſparkling appearance, of a yellowiſh colour, or 
inter mixed with yellowiſh veins; often reddiſh ; often 
variegated with different colours, as bluiſh, reddiſh, 
and yellowiſh ; and ſometimes quite black. The 
yellowiſh forts are called golden or philoſophic mar- 
calites, and have been held in great requeſt among 


che alchemiſts. By lying long in the open air, they 


yield beautiful red ſtriated effloreſcences, called by 

the miners Flowers of Cobalt or of Biſmuth. 

Biſmuth ores are aſſayed for Biſmuth by pulveri- Aſſay. 
ang, and melting them, in a cloſe crucible, with 
thrice their weight of black flux; a little charcoal 

duſt being ſpread upon the ſurface of the _— | 
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The Regulus obtained by this proceſs is aſſayed fo 


mort. Silver, by calcining it with Nitre; which ſoon ſco. 
wr—_ rifics the Biſmuth, whilſt the Silver, if it contained 


Smelting 
in large. 


Experi- 
ments on 
the ore. 


any, remains unhurt at the bottom. 

In the large way, the ore, beat into ſmall piece; 
is placed in a low furnace or oven, fo contrived, that 
the flame of the wood may play upon the ſurface of 
the mineral. The Biſmuth melts out, by a heat no 
greater than that in which pure Biſmuth melts, and 
runs off into a cavity made for receiving 1t; from 
whence it is taken out, and caſt, in moulds, into 
round cakes. Ercker has given a wooden cut of the 
manner of ſmelting Biſmuth ore; and from tis 
copied the copper-plate in Valentini's muſeum 14ſe. 
orum. The matter remaining after the eiiquation > 
the Biſmuth, called Wiſſmulhgraupen, Biimuth-earth, 
or Caput Mortuum of Biſmuth is employed for 
making a blue glaſs, in the tame manner as calcined 
Cobalt (y). | 

The crude ore, melted with colourleſs glaſs, or: 
fuſible compoſition of Sand and alcaline Salt, tinges 
it blue, deeper or paler, according to the proportions: 


Blue glaſs, on melting it with an equal weight of Nitre, the mal 


proved likewiſe blue, but deliquiated in the air: 
with four times its quantity of the Sal ammoniacun 
fixum, it formed only a brown concrete, which being 
boiled in water, almoſt all the ore ſeparated, the l. 
quor acquiring a ſlight yellowiſh tinge. A _ 

rawn 


(y) Biſmuth ore blue glaſt.] The ores of Biſmuth frequently ac 
company Cobalt, and always participate of its colouring matter, 2 
Cobalt almoſt always does of Biimuth. Probably, as Cramer objervc, 
the two ores differ from one another only in this, that one contains 
more Biſmuth than the other. —The reſiduum of Biſmuth ore is ſaid to 
afford a glaſs of a finer colour than that of Cobalt; and hence Biimuth 
has been held a mark of the goodneſs of Cobalt, and ſuppoſed to conti- 
bute to the beauty of the colour. This concluſion, however, appears 10 
be too haſtily drawn; for moſt Cobalts ſeem to contain more Biſmu'), 
than Biſmuth ores do after eliquation. If the obſervation itſelf is wil 
founded, it tends rather to prove that Biſinuth is injurious to the co. 
lour ; more eſpecially as this ſemimetal is itſelf eaſily convertible to 1 
veliow glaſs, which ſhou!d ſeem more likely to debaſe than to 1mpro!? 
the blue colour of the Cobalt glaſs. The author of Iſenchelius rediu- 
Vas mentions a Cobalt mine in Joachimſthal, abounding with B. much, 
but viel ling a glaſs of no value. Sce Cobalt. 
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dra vn from the ore with Aqua fortis, mixed with a 
ſaturated ſolution of Sea-ſalt, and inſpiſſated, yields 
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a reddiſh Salt, whoſe colouring matter diſſolves both — 
in rectified Spirit of Wine and in water; a white ble colour- 
earthy ſubſtance remaining undiſſolved. The red ed liquor. 


watery ſolution is the curious liquor, which has lately 
been kept a ſecret, under the name of the green ſym- 
pathetic Ink. It may ſeem an impropriety to give a 
red colour to the name of green; but this liquor is 
truly green, and of a fine green, when heated, as 
well as red whilſt cold; and in that ſtate wherein it 
is viſible as an Ink, it is always green. If written 


with on white paper, the characters diſappear as ſoon 


as they are dry: if the paper is held to the fire, they 
become green and legible; on cooling they diſap- 
pear again, and this repeatedly for any number of 
times (z.) | | 


R 


INC (Zincum, Contrefait, Tutenag, Spiauter, 
Spelter) is a white ſemimetal, inclining a little 
to bluiſh, eſpecially when compared with the whiter 
metallic bodies, Regulus of Antimony, Tin, or Sil- 
ver. It is conſiderably hard and ſonorous, and leſs 
brittle than any of the other ſemimetals : hammered 
gently and leifurely, it extends a little, but by a 
ew quick blows, or a ſmart one, it cracks or breaks. 
In 


(z) Sympathetic Ink.) This property of the tinging matter of Biſ- 
muth-ore was publiſhed at full length by a German lady in 1705. The 


Z1NC. 


General 


properties. 


compilers of the encyclopedie attribute the diſcovery to Mr. Hellot; 
though that gentleman himſelf acknowledges that he received the firſt 


hint of it from a German chemiſt, no earlier than the year 1736. 


The experiment ſucceeds beſt, when the tincture drawn from the cal- 
cined ore with Aqua fortis is mixed with a ſolution of one fourth its 
weight of Sea-ſalt, the mixture evaporated almoſt to dryneſs, and the 
reſiduum diſſolved in water. Mr. Hellot has given a variety of expe- 
riments on this ſubje& in the French Memoirs for the year 1737. He 
obſerves, that with Nitre or Borax, inſtead of Sea- ſalt, the characters 

com? roſe- coloured when warmed, and, if Sea-ſalt is afterwards 
paſſed over them, blue; that, with Alcali ſufhcient to ſaturate the 
acid, they change purple and red from heat, 
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Zixe. In ſpecific gravity it comes the neareſt to Tin; which 
— laſt is ſomewhat the heavieſt of the two (a). 
Examined 


by fre. 


veſſel into fine, ſoft, white filaments, like down er 


ternal air, and the communication of the heat being 


tirely brittle. Its ſpecific gravity is to that of water as 7 to 1. 


of the flowers, they have been called philoſophic Wool, Cotton, 8 l 
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It begins to melt in a moderate red heat (5); and 
when in fuſion, burns and fulgurates, with a deep, 
ellowiſh green flame, a conſiderable noiſe, and an 
arſenical ſmell : if the fluid metal is ſtirred, the defſa. 
gration continues ſtrong, till nearly the whole quan. 
tity 1s deprived of its metaliic form and ſublimed int 
flowers, which concrete about the upper part of the 


cobwebs (c). It is obſervable, that in a broad Iron 
ladle, Zinc in filings will not melt near ſo ſoon as the 
fame quantity in one piece; whereas, when bodies 
are reduced into ſmall parts, they commonly melt the 
ſooneſt : the difference in this caſe probably ariſes 
from the filings expoſing a larger ſurface to the ex. 


intercepted 


(a) Zinc.) This ſemimetal makes a crackling noiſe in hending, 
like that of Tin, but louder : broke, it appears internally of a fiſſle 
plated texture, partly dull- coloured, partly bright and ſparkling. Ex. 
poſed to the air, it contracts, in length of time, a kind of yellowiſh 
ruſt. It is ſomewhat ductile when cold, but when heated proves en- 


(6) In the fire.) It begins to melt as ſoon as it grows red-hot ; but 
does not flow.thin, or burn, or ſublime, till the fire is raiſed to a white 
heat. Kept juſt in fuſion, it calcines, ſlowly, not only on the upper 
ſurface, but likewiſe round the ſides, and at the bottom of the crucible; 
If ſeveral pieces are juſt melted together, the maſs, when grown cold, 
may be broke into the ſame number, their union being prevented by 
yellowiſh calx, with which each piece is all over covered. Maloun 
relates, in the French Memoirs for the year 1742, that a quantity of 
Zinc being melted fix times, and the fuſion continued fifteen hours 
each time, it proved, on every repetition, harder, more brittle, les 
fuſible, and leſs calcinable; that, after the two firſt fuſions, its colour 
was grey; after the third, brown; and, after the fourth, black; that 
the fifth rendered it of a late blue; and the ſixth, of a clear violet. 

(c) Flowers.) The flowers once ſublimed from this ſemimetal ar 
no longer capable of being elevated by the ſtrongeſt fire. In a heat 
far greater than that in which they aroſe at firſt, they ſuffer no alter- 
ation; in a very vehement one they melt, according to Henckel, (45 
Nat. Cur. tom. iv.) into a ſemi-opake green glaſs : vitrified with 
rax, they give a grey or browniſh glaſs. From the ſingular textufe 


and Talc : frem the ſtrong green flame with which they ſublime, the 
ae ſuppoſed by ſome to be the ſubſtance veiled by alchemiſts under the 
titles of the golden fleece gvarded by fiery bulle, and the dry wat? 
extracted from the lun beams; and the ſemimetal itſelf to be the Wh 
the Lucile, the gieen Lion, ard the Dragon that vomits fire. 
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intercepted by the vacuities betwixt them: the filings Zine, 
ſtrewed upon burning coals, melt and ' deflagrate www 


much ſooner than larger pieces. The face, viewed 
by the flame of Zinc, looks like that of a dead 
corpſe : the fame of Phoſphorus, and Spirit of Wine 
impregnated with Sea- ſalt, exhibit the ſame phœno- 
menon. ' 


The veſſels commonly made uſe of for ſublimihg Flowers. 
8 flowers of Zinc, are two crucibles; one placed in the 


fire, for containing the Zinc; the other inverted 
upon it by way of cover : this laſt is every now and 
then taken off, and the Zine ſtirred. Some perform 
the ſublimation in a wide necked glaſs retort; others 
in an earthen body, c. I have made a great num- 
ber of experiments for determining the moſt ſucceſs- 
ful method, and the moſt commodious apparatus: 
| have tried open and covered crucibles, earthen and 
las retorts, gentle and ſtrong fires, large and ſmall 
quantities, with and without ſtirring, in mort, all the 
different ways I could think of. In this examination 
it appeared, (1.) That Zinc does not begin to ſub- 
lime when it begins to melt, but may be kept a good 
while in fuſion without deflagration or diſſipation. 
(2.) That the ſublimation commences with the burn- 
ing and noiſe. (3.) That by a ſtrong fire, in an 
open crucible, a conſiderable quantity, commonly one 
fourth its weight, is totally diſſipated; but that, by 
a gentler heat, the loſs is much lefs. (4.) That glaſs 


F retorts are intirely unfit for this purpoſe, as they are 


apt to crack from the heat neceſſary to keep the Zinc 
in fuſion, and as the ſublimation, if they happen to 


ſtand the fire, does not well fucceed in them.  (5.) 


That earthen retorts anſwer better, but that theſe 
alſo are liable to an inconvenience; a groſs Subli- 
mate ariſes after the finer flowers, and, in breaking 
the neck of the retort, we cannot avoid mingling 
the two together. (6.) That when two crucibles are 
uſed, the more ſubtile flowers, whoſe quantity 1s but, 
mall, arife into the uppermoſt ; the more ponderous 
remaining in the lower, adhering to its ſides, and 

filling 
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Zinc. filling the veſſel, as it were, with a ſubſtance like 
— burnt Alum, which proves more and more compad 
and groſs from the top to the, bottom. (7.) That the 
flowers already ſublimed muſt, if we expect am 
more Sublimate, be from time to time taken away ; 
Zinc requiring room, and the acceſs of freſh air, tor 

its ſublimation. In ſtirring the Zinc, or remoyin 
the flowers, care muſt be had that none of them fall 
down upon the melted Zinc; for if they do, they 

will never riſe again, but remain a fixt calx, coveri 

the metal and preventing its ſublimation. The be 
method, upon the whole, appears to be this : a large 
crucible being placed in a wind- furnace on a piece of 
brick, and made moderately red-hot, but not too 
ſtrongly heated, the Zinc is to be thrown in, in 
pieces: the crucible may be covered till the Zinc 
begins to burn, but after this period it ſhould be 
kept open : when any conſiderable quantity of flowers 
is obſerved in the crucible, they are to be cautiouſly 
taken out with an iron ladle, and this continued till 
nothing more will ariſe, or till the whole quantity of 
the Zinc is burnt. By this method the produce of 
flowers is greateſt; greater even than the weight of 
the metal employed : from half an ounce I obtained 

half an ounce and fifteen grains. | 

Reduction I have made ſundry experiments for reducing the 
of the flowers of Zinc into Zinc again. I urged them ina 
ers. crucible with tallow ; but they ſcarce changed their 
colour; I treated them with Pitch and with Way, 
bur obtained only a blackiſh grey powder. Two 
drachms of the flowers were put into a coated earthen 
retort, with an ounce of powdered Charcoal, and 4 
receiver containing ſome water cloſely luted to. the 
retort: the fire was raiſed by degrees, and kept up 
ſtrong for ſome hours, that there might be no deficl 
ency in point of heat: but, upon unluting the veſ- 
ſels, I found in the neck of the retort only a yellow 
and grey Sublimate, with a few ſparkling metallc 
particles : the coal at the bottom weighed ſix drachms 
and one ſcruple : a ſkin appeared upon the water Fo 
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0 the receiver, and a little powdery matter ſubſided. Zixc. 
& The experiment was repeated, with the addition of 
is ſome Beef-ſuet to the Charcoal, and without any 

I water in the receiver; but this time I obtained only 

1 an empyreumatic Oil from the Suet. Sundry trials 

or 


were made likewiſe with alcaline Salts and Borax, 
without ſucceſs. At laſt, having melted one drachm 
of the flowers with fix drachms of Borax, in a quick ' 
| fire, injected pellets of powdered charcoal made up 
with fat, and quenched the crucible in water, I found, 
on breaking the veſſel, ſmall granules of . revived 
Zinc, with a blackiſh grey ſemivitreous ſcoria. It 
appears from the whole, that the reduction of theſe 
flowers, though difficult, is not impracticable : pro- 
bably more ſucceſsful methods might be diſcovered, 
if the enquiry was of any particular utility or import- 
ance (d). 


E 


= 
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2 have ſometimes granulated Zinc, by pouring it, 
ly when melted, into a wooden box, well rubbed all 
al over on the inſide with Chalk, and ſtrongly ſhaking 
; it; but, in all the experiments with Menſtrua, I uſed 
0 hlings. It ſeems as a of the file was abraded by 


the Zinc, ſome of the particles being attracted by the 
Magnet; 


(d) Reduction of the flowers.) From the difficulty of recoverin 
Zinc from its flowers and calces, the chemiſts have been led to ſuppoſe . 
either that they are irreducible, or that the phlogiſtic principle of Zinc 
is of a different kind from that of other metallic ſubſtances. A more 
careful examination has diſcovered, that ſuch inflammable matters as 
reduce other calces, reduce equally thoſe ' of Zinc; and that the diffi- 
culty lies, not in the reviving, but in preſerving this volatile ſemimetal 
after its revival, All calces, thoſe of Iron excepted, require a Rranger 
fire for their reduction than that in which the metal itſelf melts ; and a 
full melting heat is the greateſt that Zine can ſuſtain: her ce, in the 
inſtant of its revival, it burns and calcines again if the air is admitted, 
and in cloſe” veſſels eſcapes, at leaſt in part, through their pores. On 
mixing flowers of Zinc with powdered Charcoal, and urging them 
with a ſtrong fire in a crucible, a deflagration and freſh ſublimation en- 
ſue; ſufficient marks that the Zinc has been reduced into its metallic 
form: for, ſo long as it remains in the ſtate of calx, neither of theſe 
effects can happen. If the veſſel is ſo contrived as to exclude the air, 
and at the ſame time allow the reviving ſemimetal to run off from the 
vehemence of the heat into a receiver kept cool, the Zinc will there 
concrete and be preſerved in. its perfect metallic ſtate. It is fill more 
cllettually detained by the addition of certain metallic bodies, as Copper 
m7 tron; with which the Zinc, when thus applied, unites more rea- 
ab and perfectly than it can eaſily be made to do by other means, 


* 
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Zinc. Magnet; and this may poſſibly happen alſo in the 
fung of other metals, though not hitherto obſerye, 

Granulated Zinc is not touched by the Magnet. 
ed Oil of Vitriol did not diffolve Zinc, though 23 
with Oil gunce of the acid was taken to half a drachm of the 
of Vitriol, metal: after ſeveral days digeſtion, the filings wer 
only corroded into a white calx. Spirit of Vitrid 
made a complete ſolution: its action was accompa. 
nied with a conſiderable heat, and an inflammahle 
vapour, like that which ariſes during the diſſolution 
of Iron. At firſt a gtey and blackiſh, ſpongy, flaky 
matter ſeparated and aroſe to the ſurface, and foon 
after fell to the bottom, but, on ſtanding for ſome 
days, was taken up, and diſappeared in the liquor, 
nothing being left but a little yellowiſh duſt ſcarcely 
worth mentioning. The liquor is as limpid and co- 

lourleſs as the Spirit of Vitriol itſelf. 
with ni- Spirit of Nitre or Aqua fortis has a ſtronger appe. 
trous acid, tite for Zinc than any other acid, and than this acid 
has for any other metal. It acts with great violence 
and heat, and a copious diſcharge of reddiſh-yelloy. 
iſh-brown vapours ; and preſently diſſolves almoſt 
| — whole of the Zinc into a colourleſs tranſparent 
uor. 
with ma- Spiri of Salt likewiſe attacks Zinc very readily; 
rine acid, but does not act near fo violently, or diffolve it ſ 
expeditiouſly, as Spirit of Nitre. A little fine black 
1h ſubſtance appears during the diffolution, neath 
like that which ſeparates with Spirit-of Vitriol : but 
this alſo is at length diſſolved, only an inconſiderabk 
portion of duſty matter remaining. The liquor » 
almoſt colourleſs, or very lightly yellowiſh. | 
with Aqua Aqua regia acts on Zinc pretty violently, and di i 
regi> ſolves it ſpeedily, leaving, as in the foregoing expe- 
riments, a very little powdery matter. This folution 
is of a citron yellow colour; in which reſpect it di. 
fers from all the others. When an Aqua regia madt 
with Sal ammoniac was employed, ſome ſmall cr: 
ſtals of Zinc ſhot at the bottom. pit 
| 
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Diſtilled Vinegar ſeems at firſt to have little action Zixc. 
on this ſemimetal; but, on digeſting an ounce of tgñe 
acid with half a drachm of the filings, half a ſcruple mow "IT 
vs at length taken up. The ſolution looked milky, ” 
and had a ſweetiſh taſte reſembling that of ſaturnine 
ſolutions: on filtration it became *learer, / and, on 
ſtanding, ſtill more ſo; a little powdery matter hav- 
ing been left upon the filter, and a little more gradu- 
ally depoſited to the bottom of the liquor. IO 
drachms of filings of Zinc being boiled in water with 
an ounce and a half of powdered Tartar; the liquor, 
paſſed through a filter, was found to have loſt its aci- 
dity, and acquired a metallic taſte ; and the Zinc to 
have loſt a ſcruple of its weight. 

Alcalies, both fixt and volatile, were digeſted with with alca- 
filings of Zinc for a fortnight, but neither of them lies. 
ſeemed to have made any ſolution. The metal ap- 

ared to be however in ſome meaſure corroded ; the 
ſuperficial part pits ome; its metallic aſpect, and 
changed to a black colour. In the filings which had 
been digeſted with the volatile ſpirit, ſome fine white 
particles were intermixed among the black, as if they 
had been taken up and depoſited again by the li- 
vor. | 
The flowers of Zinc did not diſſolve in Oil of Vi- Flowers 
trol, any more than the ſemimetal itſelf; but, like wich acids, 
it, they diſſolved in Spirit of Vitriol, and in the other 
acids, To try whether they retained any of the in- 
dammable principle, of which Zinc ſo plentifully 
partakes, I evaporated a ſolution of them in the ni- 
trous acid to dryneſs, and made the dry matter red- 
hot. It did not burn or deflagrate, which any inflam- 
mable ſubſtance, treated in the ſame manner with 
the nitrous acid, would have done. Homberg. 
bowever, pretends to have obtained an actual Oil 
from them: he diſſolved ſome of the flowers in diſtil- 
led Vinegar, by digeſting them in freſh parcels of the 
acid; and diſtilled the ſolutions in a glaſs retort : at 
firſt a quantity of phlegm aroſe, then the ſuperfluous 
acid, and at laſt an empyreumatic Oil. This Oil, 
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Zinc. though diſtinguiſhed by the titles of Oleum fury 
wv Zinci, Oleum minerale, and Oleum metallicum, is ch. 
_ viouſly no other than a fetid tartareous Oil proceed. 

ing from the Vinegar. He endeavoured to evade 

this objection, by pretending to make the ſame kind 

of Oil by Spirit of Vitriol, without Vinegar; bu 

the experiment has never {ſucceeded (e). 

Precipita= That Zinc precipitates Iron, Copper, and other 
tions. metallic bodies from the nitrous acid, and conf. 
quently has a greater affinity with that acid than the 

other metals have, was obſerved by Stahl. That i 
precipitates Copper from the vitriolic acid, is alh 
known: and that it precipitates Iron likewiſe from 

the vitriolic acid, is believed, though this particuly 

ſtill wants a further examination. I diffolved pure 

Vitriol of Iron in diſtilled water, and added to the 

filtered ſolution large pieces, ſmaller pieces, and 
filings of Zinc, in the proportion of a drachm to a 

ounce of the Vitriol; digeſted the mixtures with : 
conſiderable heat; and at laſt kept them for a tine 
actually boiling. Some precipitate there was, but 
apparently no more, and no other, than what tle 

Vitriol itſelf would have depoſited on the ſame treat 

| ment. The filtered liquor ſtill yielded greeniſh ci; 
ſtals. The Zinc looked blackiſh-grey on the {ur 

face, but retained its original weight, and diſſolved 

in Aqua fortis into a colourleſs liquor, a mark that 

it retained none of the Iron. From the opinion d 

Zinc having a greater affinity with the vitriolic aci 

than Iron has, Glauber, Stahl, and on * 


2 


ce Oil from Zinc with Vinegar.) Mr. Hellot obtained an oil ſetn- 
ingly different from the foregoing, 2 digeſtin the aſn- coloured mat 
ter which remained after the diſtillation, with the acidulous phlegn 
which came over, for eight or ten days; diſtilling the tincture to d.. 
neſs; and repeating the extraction with the diſtilled liquor, til 
quantity of extract thus obtained was conſiderable. This ref 
like matter, diſtilled in a retort with a ſtronger fire, yielded a'yellovi 
liquor and a white Sublimate. The liquor diſcovered no ma 
dil, but on being paſſed upon the Sublimate, immediately diffolne 
— it, and then exhibited on the ſurface ſeveral drops of a reddiſh ol. 
Some of this oil was taken up on the point of a pencil, and — 
gold and ſilver-leaf. In twenty-four hours, the parts touched appel 
ed, in both, equally diſſolved, 
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affirmed that the acid may be diſtilled from Vitriol, Zino. 
by the addition of Zinc, with leſs heat, and in a 


ſhorter time, than without addition. How far this 
aſſertion agrees with experiment will be conſidered 
under the article Vitriol. Some recommend Zinc 
to be employed alſo in the diſtillation of the other 
mineral acids; but if a pure acid is wanted, this 
addition is by no means adviſable ; part of the Zinc 
being apt to ariſe, when the heat is increaſed to any 
conſiderable degree. It has been ſaid, that Spirit of 
Vitriol, and Spirit of Salt, precipitate Zinc from its 
ſolution in Spirit of Nitre. -On trial Spirit of Salt 
occaſioned no precipitation, and Spirit of Vitriol 
threw down only a little greyiſh matter, like that 
which ſeparates during the diſſolution of Zinc when 
the vitriolic acid is applied to it at firſt, 


Equal parts of filings of Zinc and powdered Sal Treated 
ammoniac, being mixed together, and urged with with Sal 


a gradual fire in a retort ; at firſt aroſe, in a ve 
* heat, an exceſſively penetrating volatile ſpirit, 
0 ſtrong as to ſtrike a man down who ſhould inad- 
vertently receive its vapour freely into the noſe. 
This came over in ſubtile vapours, and was followed 
by a volatile Spirit of Salt in thick white fumes. 
In an open fire, white flowers ſucceeded, and at 
length a reddiſh and a black Butter. In the bottom 
of the retort was found a portion of the Zinc in its 
metallic form, with a little ponderous and fixt buty- 
raceous matter, which liquefied in the air. The 
lump was far more 'brittle than Zinc ordinarily 
Is, of a reddiſh colour on the outſide, and blackiſh. 
within, The bottom of the retort was variegated 
with yellow and red colours, and looked extremely 
beautiful, The remaining Zinc was mixed afreſh 
with equal its weight of Sal ammoniac, and the pro- 
ceſs repeated. A volatile alcaline ſpirit and marine 
acid were obtained as at firſt, and in the retort was 
found only a little black matter. When the Zinc 
was taken at firſt in twice the Quantity of the Sal 
ammoniac, the part that preſerved its metallic form 
| N 2 proved 


ammoniac. 
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Zinc. proved leſs brittle than in the foregoing experiment, 7 

A the retort. appeared variegated in the ſame manner, 
On endeavouring to rectify the butter, the retor , 


parted in two by the time that one half had diſtilled, 
Amalga- Melted Zinc, poured into heated Quickſilver, 
mation. readily amalgamates. One drachm of Zinc, and tw 
or three drachms of Mercury, form a hard brit. 
tle amalgam ; one part of Zinc and five of Mer. 
cury, a ſoft one. Equal parts of Zinc and Lead, 
melted together, and poured into fix times their 
weight of Quickſilver, yielded a ſoft butyraceous 
amalgam, which, ground with water, gradually threy 
out the Zinc, whilſt the Lead remained united with 
the Mercury. | 
withLead, It 1s affirmed in books, that a little Zinc thrown 
upon melted Lead, will inſtantly take fire, and cal 
cine the Lead. On an ounce of Lead in fuſion, ! 
injected a drachm of Zinc, but no flame or calcina. 
tion enſued. The Lead, when cold, looked brighter, 
whiter, and harder. Two drachms being injected on 
an ounce, part of the Zinc ſwam long upon the 
furface, and ſeemed averſe to unite with the Lead, 
though they were frequently ſtirred together. Equal 
E united, by a ſufficient heat, into a compound 
arder and more brittle than the Lead, and which 
in bending. made a crackling noiſe. As no defls- 
gration happened in theſe experiments, I inverted 
the procedure, melting the Zinc in a crucible by i. 
ſelf, and injecting upon it different proportious of 
Lead. The Zinc now fulgurated inſtantly. on the 
contact of the Lead, and ſublimed into flowers, 
leaving the Lead in its metallic form at the bottom 
of the crucible: the flowers were extremely fine, 
and had often a reddiſh caſt. 


compound The principal uſe of Zinc is in metallic compoſitions 


=_ (Y, the bafis of which is always either Copper ot 
Bronze, 4 | LL ' 
| 


ys (f) Zinc with other metals.) | Zine does not mingle in fuſion with 


Biimuth or the ſemimetallic ſubſtance called Nickel. How carctully 
ſoever it be ſtirred and mixed with either of theſe, the Zinc, whe 
grown cold, is found diſtin upon the ſurface, ſo as to 1 1 
eparat 
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l | ZINC. 
Tin. It renders Copper of a yellow or Gold co- 
lour, Tin brighter and whiter, and both of them 


harder and more ſonorous. The finer kinds of Pew- 
N 3 ter 


ſeparated by a blow. Tt unites difficultly with Iron, leſs ſo with Cop- 
per, eaſily with the other metals. 

Combined with Tron or Copper, it renders them more eafily fuſible, 
harder, and like it{elf brittle whilſt hot, though conſiderably malleable 
when leiſurely cooled. It brightens the colour of Iron almoſt into a 
flver hue; and changes that of Copper to a yellow or gold colour, — 
It greatly debaſes the calour of Gold, and deſtroys its malleability; 
rendering near an hundred times its weight of that moſt ductile metal 
brittle and intractible. A mixture of equal parts of each is very hard, 
white, and bears a fine poliſh, and hence is propoſed by Mr. Hellot 
for making Specula. It is not ſubject to ruſt or tarniſh in the air, like 
the metals commonly made uſe of for that purpoſe, of which Co 
is the baſis. — It improves the colour and luſtre of Lead and Tin, 
renders them firmer, and conſequently better fitted for ſundry mechanic 
uſes, Tin, with a ſmall proportion of Zinc, forms a fine kind of 
Pewter. Lead will bear an equal weight, without loſing too much of 
its malleability. - Malouin obſerves, that Arſenic, which whitens all 
other metals, renders Zinc black and friable; that when the mixture 
is performed in cloſe veſſels, an agreeable aromatic odour 1s perceived 
on opening them; that Zinc, amalgamated with Mercury and after- 
wards recovered, proves whiter, harder, and more brittle than before, 
and no longer crackles on being bent. | | | 

Mixtures of Zinc with other metals expoſed to a ſtrong fire, boil 
and deflagrate more violently than Zinc by itſelf. Some globules of 
the mixture are uſually thrown off during the ebullition, and ſome 
part of the metal calcined and volatilized by the burning Zinc : hence 
this ſemimetal has been called metallic Nitre, Gold itfelf does not 
entirely reſiſt its action. —— It verv difficultly volatilizes Copper; and 
hence the Sublimates obtained in the furnaces in which Braſs is made, 
or mixtures of Copper and Zinc melted, are rarely found ta par- 
ticipate of that metal. On' melting Copper and Zinc ſeparately, and 
then pang them together, a violent detonation immediately enſued, 
and above half the mixtnre was thrown about in globules, 

Zinc with Sulphur.) Zinc does not unite in L leaſt with Sulphur 
or with crude Aniimony, which ſcorify all other metallic ſubſtances 
except Gold and Platina ; nor with compoſitions of Sulphur and fixed 
alcaline Salts, which diſſolve Gold itſelf. Hence Zinc may be purified 
from the Lead, of which it commonly has ſome admixture, by inject- 
ing Sulphur upon it in fuſion ; the Lead being abſorbed by the Sul- 
phur, and forming with it a concrete which Yom unmelted on the 
larface and may be eaſily ſcummed off. 25 

Zine with Nitre.] Zinc deflagrates violently with Nitre. Its flowers 
do not ſenſibl deflagrate, yet alcalize double their weight of the 
dalt, more readily than Zinc itielf. The alcaline maſs appears exter- 
nally greeniſh, internally of a purple colour. It communicates a fine 
purple to water, and a red to Vinegar, The acetous tincture, inſpiſ- 
lated, leaves a tenacious ſubſtance, which ſoon runs in the air into 
a dark red cauſtic liquor, the alcaheſt of ſome of the pretended adepts, 
Mr. Hellot obſerves that this liquamen, far from radically diſſolving 
Gold as it has been ſaid to do, precipitates and revives it from its 
lolutjon in Aqua regis, 
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Zinc. ter have an admixture of Zinc, the proportion of me 
which to the Tin is kept a ſecret by the workmen, me 
It is often very ſmall, and ſometimes does not amount 
to above a pound in five or fix hundred pounds of by 
Tin. Princes-metal is a mixture of Zinc and Cop- na 
per; and all the compound metals made in imitation in 
of Gold are at bottom the ſame, differing only in the a 
proportions and ſome other circumſtances which con- 
tribute to the malleability or colour. Mr. Geoffroy, 
in the French Memoirs for the year 1725, has given 
an account of ſeveral experiments on this ſubjedct: 
the compoſitions which he found to anſwer beſt are 
the three following. (I.) Two ounces of Copper, 
one ounce of Zinc, and four ounces of Reſin. Theſe 
yielded a pale, but a malleable metal. (2.) Equal 
parts of Zinc and Braſs. This mixture was much 
higher coloured than the foregoing, but a good deal 
more brittle. (g.) One ounce of Copper, ten drachms 
of. Zinc, and one drachm of Iron. All theſe com. 
poſitions require a conſiderably ſtrong fire for their 
fuſion. Itis obſervable that Mercury-ſublimate ſeems 
to deſtroy that quality in Zine by which it makes 
Copper brittle ; and hence is made uſe of by thoſe 
who bronze Copper, or render it ſuperficially yellow, 
in order to its being drawn into wire for laces. Such. 
is the ductility of Copper and Zinc fo prepared, 
that the wire and laces, notwithſtanding their great 
renuity, remain every where coated with the Bronze, 
and diſcover nothing of the Copper underneath, 
A certain, perſon in Saxony has lately diſcovered a 
ſubſtance, of which a ſmall portion, injected into a 
large quantity of melted Copper, changes the Cop- 
per into a yellow or Princes- metal: this is perhaps 
ſome concentrated preparation of Zinc. The or- 
— diſcovery of Fe nn is attributed by 
ſome to prince Rupert, and from him alſo its name 
is ſuppoſed to have proceeded. Others obſerve, 
that it was in uſe long before the time of Rupert, 
for caſting ſtatues, 22 and that the name Princes. 
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metal is no other than a corruption of Bronze Zinc. 
etal. — 
Zinc and Spelter are commonly underſtood, both spelter 
by chemical writers and. by workmen, as ſynonymous ſelder. 
names for the white ſemimetal we have been treat- 
ing of. In England a yellow metallic body, uſed as 
2 ſolder, is diſtinguiſhed by the name of Spelter, 
and ſuppoſed by many to be a particular kind of 
Zinc naturally yellow. I have been told by ſome, 
that it is found in Cornwall; by others that it comes 
from America; but have never met with one who. 
could give any ſatisfactory account of its origin; 
and ſuſpect it to be no other than an artificial com- 
polition of Zinc and Copper [which it is now known 
to be.] Thus much is certain, that pure Zinc is 
never yellow. | | | 
Zinc itſelf has been held by many to be an ar- Zinc not 
tificial compound, and many ridiculous conjectures HC al. 
have been advanced about the manner of its pro- 
duction. Some have confounded it with Biſmuth, 
with Tin, with different metallic mixtures; and Dr, 
Schmieder, in the Eph. nat. cur. cent. 3 & 4. is 
whimſical enough to believe, that the filaments which 
we often find hanging in the air in ſummer, from the 
induſtry of the ſpider, are true flowers of Zinc. 
Homberg prepared a metalline cobweb- like mat - 
ter, which it was more natural to miſtake for flowers 
of Zinc, by expoſing Tin and Iron to Tſcirnhaus's 
burning-glaſs. I repeated the experiment with 
the ſame glaſs, and obſerved that as ſoon as 
ſome Tin was added to the melted Iron, fine ſlender 
laments immediately aroſe, and flew all about, 
ſticking to our clothes, and to the machine. They 
differed, however, even in their obvious appearances 
from the flowers which Zinc affords, being not only 
longer, but in ſome degree tough and flexible. 
The greateſt quantities of Zinc come from the Method of 
Faſt-Indies, in large oblong pieces; and from Goſlar, ng 
commonly in round cakes or loaves. Of the origin 8 


of the Eaſt-India Zinc, we have no certain account. 
The 
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Zixc. The Goſlarian is extracted from the Lead and Silver wa 

— ores of Rammelſberg by a particular contrivance in to 
the ſtructure of the furnace. The Zinc, naturally 25 

contained in the ore, ſeparates during the fuſtor. from 

the other metallic matters, being elevated by the 

heat in form of fume, which paſſes into a reſervoit thi 


made for that 3 in the front wall, over the 
gore by which the Lead runs off. The reſervoir 
or the Zinc eis incloſed, on the inſide, by a large 
flat ſtone, only ſome chinks being left for the 
| fumes to enter; and on the outſide,” by another 
ſtone, which is cloſely luted, and frequently ſprink- 
led during the proceſs with cold water, to cool and 
condenſe the Faces: Each ſmelting laſts twenty 
hours, beginning at ten in the forenoon, and ending 
at ſix next morning. When the fuſion of the ore 1; 
completed, the workman dextrouſly ſtrikes the outer 
ſtone of the reſervoir with an Iron rod, fo as to 
Jooſen ſome. of the luting at the bottom; upon 
which the Zinc, collected during the proceſs, runs 
out like Quickſilver. He continues to tap till no 
nothing more will run, then melts the Zinc again in 
an Iron pot, and caſts it into hemiſpherical maſſes, 
J have ſeveral times been at this work, and kept at 
it two days and a night together without leaving 
the furnace, 7m + 

Though a part of the Zinc is thus obtained in its 
metallic form, a part is alſo diffipated, and a very 
conſiderable one adheres to the ſides of the furnace 
in the form of a calx. This is ſcraped off when the 
furnace is cold, and employed for the making of 
Braſs, &c. under the name of Ofenbruch, or Cadmis 
fornacum. There are ſundry other Lead-ores which 
yield the ſame kind of Sublimate ; but no attempts 
have been made to extract actual Zinc from them, 
nor is it generally known that this Sublimate pro- 
ceeds from Zinc, The produce of Zinc is extreme- 
ly variable, and depends in great meaſure, not only 
on the due contrivance of the cavity for receiving i. 
but on the care of the workman in cooling it with 
watcl, 
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water. At Goſlar, when the due precautions happen Zinc. | 
to be neglected, there is not ſo much Zinc detained 
as to be worth collecting. | r 


To change Copper to a yellow colour is one of Caf A- 
the moſt diſtinguiſhing characters of Zinc. The mine, 
lapis calaminaris, cadmia foſſilis, Calamine or Calam y 
is well known to poſſeſs this property, being the Rn of 
gredient commonly employed for turning Copper 
into braſs. It makes a finer Braſs than the Cadmia 
fornacum, the latter participating of the Lead, which 
the ore it 1s obtained from abounds with. Calamine 
appears therefore to belong to the ſame family with 
Zinc; to be in reality an ore of that ſemimetal, 
though not hitherto: worked for it. _—_ 

Calamine is conſiderably ponderous, the more ſo Natural 
the better; moderately hard and brittle, or of a con- hiſtory, 
fitence betwixt that of ſtone and earth; ſometimes 
whitiſh or grey; ſometimes yellowilh or of a deep 
yellow; ſometimes red; ſometimes brown, or black- 
in. It is plentiful in ſeveral places of Europe, as 
Hungary, Tranſylvania, Poland, Spain, Sweden, Bo- 
hemia, Saxony, Goſlar, France, and in England, 
particularly in Somerſetſhire, and the northern parts 
of Wales. It ſeldom lies very deep, being chiefly 
found in clayie grounds near the ſurface, In ſome 
places it is intermixed with Lead ores. It is gene- 
rally waſhed from ſuch impurities as may adhere 
to it externally, and calcined in kilns, like thoſe 
in which lime or (bricks are burnt, before it is 
brought into the ſhops or to the Braſs- maker. I 


q have obſerved, in ſome Braſs-works, that when the 
h Calamine had not been calcined ſufficiently, the work- 
men have been obliged to calcine it over again them- 
, ſelves, Merret informs us, in his notes on Neri, 
| 


that it muſt be burnt only to a certain degree; that 
when too little calcined, it does not unite with the 
Copper; and that when over calcined, it makes the 
metal brittle, 

The Braſs- makers reduce the calcined mineral into Braſs 


hne powder, in ſtam pi1g-mills turned by water. To an 
hundred 
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Cata- hundred pounds of Copper, in ſmall pieces, they 
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MINE: take forty pounds or more of the powder mixed 55 
wa— with a certain quantity of powdered Charcoal; and P 
divide the mixture into ſeveral crucibles, ſix or eight fr 

of which are let down into one furnace ſunk in the all 
ground. The proceſs is no other than a cementation, ac 

which is continued for different lengths of time ac. 00 
cording, to the quality of the Calamine, ſometimes Ir 

for a day and night, ſometimes two, three, and even ter 

five days and nights. The Copper being at length ho 
changed into Braſs, and brought into fuſion, the T} 
crucibles are taken out, one after another, and the Io 

metal caſt into a plate betwixt two large flat ſtones * 
prepared for this uſe. h; 
Often one third of the Calamine is taken up by th 

the Copper; though fome ſorts of Calamine are 0 of 

poor as not to give out above one tenth of their 0 
weight (g). The Zinc thus introduced into the Cop- I, 


per may be ſeparated by amalgamation with Mer- 
cury, which unites with the Copper, and leaves the 
Zinc untouched ; by fuſion with common Salt, which 


. EE A 
will ſcorify the Zinc; or by fire alone, which will C 
burn and diſſipate it. If braſs leaf be held in the p 
flame of a candle, the Zinc will inftantly burn out o1 
in a flaſh like lightning, and the leaf will become 0 
Copper. It is obſervable that Copper impregnated ti. 
with Calamine, proves much more malleable, and of th 
a yellower colour, than mixtures of the ſame meta in 
with equivalent proportions of Zinc in ſubſtance; 2 
probably from the common ſorts of Zinc partic: 
pating of Lead: and that though both Zinc and n 
Calamine change Copper to a golden colour, they 9 

, | | greatly Vi 
| 5 8 ſc 

(g) Quantity of Calamine taken up by Copper.) One third the weight 

f Bm is the largelt yield at the braſs-works, of which we | 
have any account. This mineral however contains often a conſiderably ir 
giimes proporton of metallic matter, capable of being imbihed by 4 

opper, or ſeparated, by treating it with inflammable additions n 4 
clote veſſels; in the form of actual Zinc. From the common Calamine Cc 
of the ſhops I have gained thirty-three parts on ſixty-four. Tt 0 


forcign Calamines appear, from ſome experiments related by Mr. 
Marggraf in the Berlin Memoirs, to be lels rich than ours. 
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atly debaſe the colour of Gold itſelf, rendering; it CALA 
ale or white. * ä - MINE, 
| examined ſeveral ſorts of Calamine by acid men- —>= 
{rua, and found that they all nearly agreed. From by acids. 
all the forts the marine acid extracted moſt, and 
acquired a deep: yellow colour; a mark not of their 
containing Gold, as ſome have fondly ſuppoſed, but 
ron. Calcined with Oil or other inflammable mat- 
| ters, they yield actual Iron to the Magnet, and ſome 
hold ſo much as to afford a ferrugineous Vitriol. 
The Tinctures made in Aqua fortis are likewiſe yel- 
low, though not ſo deep as thoſe in Spirit of Salt: 
— Out of fixty grains of a pale reddiſn Calamine, 
half an ounce of Oil of Vitriol diſſolved ſeven grains, 
the ſame quantity of Spirit of Vitriol five grains, 
of Spirit of Nitre eight grains, and Spirit of Salt 
fourteen grains. Out of ſixty grains of yellow Ca- 
lamine, half an ounce of Oil of Vitriol diffolved 
git grains, of Spirit of Vitriol ſeven grains, Spirit 
of Nitre twelve grains, and Spirit of Salt ſeventeen 
grains. As the vitriolic acid diſſolves ſo little of 
Calamine, I had little hopes of ſucceeding in an ex- 
periment related by a certain writer, of changing 
green Vitriol into white by precipitation with this 
foſſil, I proceeded exactly according to his direc+ 
tons, but obtained only a green Vitriol again. Many 
things are believed to be facts becauſe men of learn- 
ing have written them, and yet when brought to trial 
are found to be falſe. 
The Solution in Spirit of Nitre, evaporated to dry- 
neſs, yielded: a reddiſh-brown maſs, which on di- 
geſtion with rectified Spirit of Wine, in a cloſe 
veſſel, exploded and burſt the glaſs. A ſaturated 
ſolution in the marine acid, concentrated by ab- 
ſtracting or evaporating part of the liquor, exhibits 
in the cold an appearance of fine cryſtals, which on 
applying warmth diſſolve and diſappear. A little of this 
concentrated ſolution tinges a large quantity of water 
of a bright yellow colour, and at the ſame time depo- 
lies by degrees a fine, ſpongy, browniſh a 
| Glue 
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CalA- Glue diſſolved in this ſolution, and afterwards in. 

NE. ſpiſſated, forms an extremely ſlippery tenacious maj, 

w— which does not become dry; and might be of uſe for 

entangling flies, caterpillars, and other inſects, if i 

was not too expenſive. Sulphur boiled in the ſolu. 

tion, ſeems to acquire ſome degree of tranſparency, 

Theſe experiments are mentioned by Juncker, and it 

was from thence I was induced to repeat them, | 

further diſtilled the ſolution with well waſhed ſand; 

and found in the neck of the retort a little Sub. 

limate, variegated with red, green, yellow, and other 

colours. The ſand appeared ſpongy. and reddiſh, 

The Sublimate liquefied in the air. Digeſted for 

ſeveral months with highly rectified Spirit of Wine, 

it gave no appearance of the Oil which Juncker 
mentions. 21 

Examined I diſtilled four ounces of the reddiſh and the yelloy 

1 Calamine in a retort in an open fire. From the reddiſh 

aroſe a drachm and a half of phlegm, which changed 

Syrup of Violets green; and ſome grains of an ammoni- 

acal Salt, which yielded an urinous ſmell with fixt Alc 

li, efferveſced with Oil of Vitriol and emitted a ſulphu- 

reous ſmell, made no change in the colour of Svrup of 

Violets, burnt in the fire with a bluiſh flame and ſulphu- 

reous fume. The Caput Mortuum was of a browniſh- 

red colour, weighed three cunces and ſeven drachms, and 

yielded no ſaline matter on elixation with water. From 

four ounces of the yellow Calamine, there aroſe three 

ſcruples and a half of phlegm, which changed Syrup 

of Violets green, but no Sublimate, The reſiduum 

weighed three ounces ſix drachms and a half, looked 

brighter coloured than the Calamine at firſt, and gave 

nothing ſaline on elixation. On diſtilling the Cala- 

mine with Pot-aſh, no remarkable difference was ob- 

ſerved in regard to the quantity of Salt or urinous 

phlegm. A mixture of four ounces of Calamine and 

eight ounces of Nitre being injected by little and 

little at a time into a tubulated retort made red-hot, 

about a drachm of Spirit of Nitre came over, and in 

the neck of the retort was found a various coloured 


Sublimate. The reſiduum was compact, of * 
re 


* 4 
fl 
A * 
72 
2 
A 
* 
V. 
4 
* 
2 
5 * 
ov 
4 
C4 
1 
Fj 
of 
x 
4 
. 
7 
2 
$ 
bt 
* 
7 
* 
> 
p 
* 
aq 
S 
- 


.. 


= & *o vr % A To 


— 


m 
d 


e 


. ĩͤ˙ l.. Dn eta 2 TIA 3" et ðͤ 


METALLIC BOD IE S. 


red colour, and weighed ten ounces and fix drachms. Cal A- 
Calamine mixed with Sal ammoniac, yielded a yel- MINE. _ 
lowiſh Sublimate, like that obtained by the ſame —v— . 


means from hæmatites and other ferrugineous mine- 
rals; but of a paler colour, as containing leſs Iron, 
It does not in the leaſt unite with Quickſilver. 


There is another ſubſtance common in the ſhops, Turrr. 
which may be referred to this head, as it changes, on 


or ought to change, Copper yellow. This is called 
Tutty, Tutia, and by Lemery, Tuthia, in confor- 
mity perhaps to the Arabic- origin which he aſcribes 
to it, though Avicenna, Serapio, Pliny, and many 
other ancient writers, (ſome of whom undoubtedly 


underſtood Arabic) call it Tutia. Pomet was the Enquiry 
firſt who gave any particular account of this ſub- =. 


ſtance, He ſays it is brought into France from on. 
Germany, and ſome other places where Braſs or 
Bronze is made. Lemery adds Sweden, and ſays it 
comes from Germany, Sweden, and other places, 
Sc. Savary, after copying theſe authors, makes 
another addition, that it is one of thoſe commodities 
which come from the Levant; a circumſtance which 
ſeems repugnant to the former part of the account. 
Avicenna and Serapio ſay it is found in the Indies 
and Garcias denies its being met with in any part of 
the Indies. This gentleman was informed that it is 
made from the aſhes of a tree growing in Perſia, 
thence imported to Alexandria, and from thence into 
Europe. Bontius ſays likewiſe it is prepared in Per- 


; ſia, but denies that it is from the aſhes of a tree. 


ul the wo 


Juncker, profeſſor of chemiſtry at Hall, relates that 
cis made in Goſlar and at Schneeberg. And this 
. all I have found in books about the origin, of 
utty. To 
With regapd to Goſlar, I am well acquainted with 
$ there, and fully ſatisfied that no Tutty 
is made at any of them, If made at Schneeberg, 
It ſurely could not have eſcaped the inquiries of the 
nduſtrious Henckel, who lived many years in that 
Mcighbourhood, and ſat in the council of mines; and 
yet 


DP 
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Turrv. yet we find him, in his Pyritologia, as much at; 

[sss about its origin as I am, and obliged to take 
with Pomet's falſe account. I have written to Swe. 
den, but there it is unknown. I have been at all the 
conſiderable founderies of Braſs, Bronze, Bell- metal 
Sc. in Germany and Holland, that at Woolwich 
and a noted one in Southwark in England, thoſe of 
France and Italy, Sc. without being able to leam 
any thing of Tutty, or to find any perſon why 
knew what it was. Bontius's account, that it is 
native earth found in Perſia and uſed as a depilz 
tory, cannot be underſtood of our Tutty, which hx 
no ſuch property. | 

Of the manner in which Tutty is prepared, and 
what it really conſifts of, we know as httle as of the 
places from whence it comes. Thoſe who make it: 
Sublimate ariſing in the founderies, ſay it concrete 

upon Iron or earthen cylinders placed in the furnace 
for that purpoſe, and that it is no other than a ſpecies 
of Cadmia fornacum. Valentina relates, that the qq. 
linders are of wood, a material which would preſently 
be deſtroyed in the ſituation aſſigned to them. 

A careful examination of Tutty itſelf diſcover 
more of its origin than we can learn by any other 
means. Its baſis is apparently an argillaceous earth; 
among which we may diſcover an admixture of Cala. 
mine or Cadmia fornucum, ſometimes of Zinc in coarl 
powder, ſometimes of Lead - ore, and ſundry other ſub- 
ſtances. On the ſurface are often found afhes or bits 
of coal, which ſhew it to have been baked in the 
fire. Some years ago, Tutty was extremely ſcare 
and dear at Berlin: all at once the ſhops were ſtocked, 
and the price fell, The Tutty now introduced had 
neither the colour nor compactneſs of the ordinary 
ſorts; nor was it fo fixed in the fire; one half of i 
being diſſipated. We may therefore preſume, that 
Tutty is an artificial compoſition, and that this Tutti 
had been made, for a preſent advantage, by ſom 
perſon not thoroughly acquainted with the art. os 
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The better ſorts of Tutty are in ſemicylindrical Torry., 
concave pieces, like the bark of a tree; ponderous, —— 


a and ſomewhat ſonorous; moderately compact, and — 
the generally not eaſy to break; of an aſh or mouſe- 


© 


grey colour, often with yellow or green variegations ; 
pretty ſmooth on the inſide, full of cavities or pro- 
tuberances on the outſide. The entire, compact, 
orey pieces, are preferred; the broken, powdery, 
crumbly, yellow or reddiſh, rejected. Boecler re- 
lates that Tutty has a ſharp taſte, but no ſuch tafte 
is perceptible in ours. | 

In the following experiments was employed the chemical 
beſt fort of Tutty procurable from the ſhops, re- examina- 
duced into powder, in the quantity g# ſixty grains n. 
with each liquor. (I.) Oil of Vitriol diſſolyed fif- 
teeen grains, acquired a red colour, and extricated 


tes fumes reſembling thoſe of Spirit of Sea-ſfalt, (2.) Spi- 
ace tit of Vitriol took up twenty-four grains, and here alſo 
es marine vapours were perceived. (g.) Spirit of Nitre 
cy- diſſolved more than any of the other acids, namely 


twenty-eight grains out of the fixty. The colour 
of the ſolution was à pple yellow. (4.) Spirit of Salt 
diſſolved twenty-ſix grains, and acquired a yellow tinc- 
ture. (5.) Aqua regis diſſolved twenty-five grains, and 


th; became likewiſe ſlightly tinctured. g (6.) Hiſtilled 
ala Vinegar took up but two grains. (7.) Oil of Tartar 
arke per deliquium had no effect. (8.) Solution of cauſtic 
ub. Alcali diſſolved ten grains. (9.) Different volatile 
bits ſpirits, prepared with fixt alcalies and with Quick- 
the lime, neither ſuffered or occaſioned any ſenſible alte- 


ration; though ſome report that theſe ſpirits extract 
from Tutty a blue tincture, Tutty extricates in ſome 


had meaſure the volatile Alcali of Sal ammoniac, ab- 
ary ſorbing and detaining the acid of the Salt. Never- 
ft theleſs when Tutty is previouſly diſſolved in acids, 
hat volatile alcalies precipitate it. Stahl is not a little 
Itty ſurprized at theſe ſeemingly oppoſite affinities : but 
me Tutty is by no means the only inſtance of them. 


Pure calcareous earths exhibit the ſame phenomena : 
expoſed to the fire in mixture with Sal ammoniac, 


they 


Tvrry. they diſengage the Alcali, and unite with the acid; 
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and when diſſolved in the acid, the addition of the "x 
volatile Alcali will precipitate the ſame earth by which alt 
it had been itſelf expelled before. : the 

A piece of compact grey Tutty, heated fifty times Wi ker 
red-hot, and quenched as often in diſtilled water, to 
ave no impregnation to the liquor, and did not ſor 
dg, crumbly or ſuffer any other ſenſible change pre 
than contracting ſome red and other coloured ſpecks, WW 
A yellowiſh and more brittle piece crumbled at the dri 
twentieth extinction, and changed its colour more T} 
than the preceding, but gave out nothing to the po 
water. Tutty treated with inflammable fluxes, gaye of 
no metallic Regulus; with Borax, it was reduced pa 
into a vitreodd coria, Mixed with Charcoal powder, lan 
and cemented and fuſed with four times its weight of 42 
Copper, it tinged the metal yellowiſh, It wer ſca 
needleſs to proceed further in experiments upon a ſub- 00 
ſtance of ſuch precarious qualities; a ſubſtance of 1 
which we ſeldom meet with two ſpecimens entirely Cc 
alike, | | in 
| 1 4 48 to 

Pour Some other productions of nc are mentioned by dr. 

LYX, &c. medicinal and metallurgic writers under various thi 
olyx, Diphryges, Nihil, Nihil album, tin 


namesa, Pom 
. Spe rectum, Cadmia botrites, zonites, onychite, 
oftracites, placites, capnites, &c. Theſe are truly what 
Tutty is pretended to be, 4 * ſublimates or 
flowers of Zinc, ariſing in the furnaces where Zinc, 
or Calamine, or compound metals made with them, 
are worked. A Sublimate of this kind is expectel 
in the ſhops under the name of Pompholix or Niki 
but we ſeldom meet with the genuine Pompholys 
there; maſſes compoſed chiefly of Chalk with pro 
bably a little white Lead, prepared in Saxony, com 
monly ſupplying its place. This counterfeit fort 
of a pure white colour; the genuine is greſil. 
The very beſt ſort is not equal, for medicinal & 
other uſes, to the flowers obtained from Zinc .* 
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Calamine, Tutty, Pompholyx and the flowers of Zinc. * 
Zinc, are applied externally, in unguents and other —>— 


ö ” . . 
: forms, as deſiccatives and epulotics, againſt running * 
s 


ulcers, excoriations of the ſkin, and defluxions on 
the eyes. By ſome they have been exhibited alſo in- 


; ternally. It 1s ſaid that the flowers, given from ſix 
L to twelve grains, prove ſometimes ſudorific, and 
( ſometimes purgative or emetic. That a Magiſtery 
e precipitated by ſpirit of urine from a ſolution of 
, WE Calamine in Spirit of Salt, duly edulcorated and 
2 dried, is a moderately ſtrong emetic and cathartic. 
0 That a ſolution of Calamine in Spirit of Nitre, eva- 
0 porated to dryneſs and ſlightly calcined, acts in doſes 
c of ten grains or upwards, as a ſudorific. This pre- 
4 WF paration has been given by ſeveral perſons in Eng- 
„ land, and entitled Sudorificum calaminaris, and Cadmia 
of diaphoretica. But the internal uſe of pure Zinc is 
. ſcarcely adviſable ; and that of its crude ore, whoſe 


contents are variable and uncertain, is ſurely leſs ſo. 


f I knew an oculiſt, who employed this diaphoretic i 
WY Collyria with great ſucceſs : he digeſted the powde 


in Spirit of Wine, in the proportion of an ounce to 
to half a pint for a ſtronger preparation, and of two 


the filtered liquor was dropt into the eye three or four 
times a day. 


edical 


ſtor Yo 


drachms to half a pint for a weaker. A little of 


vv. 1 
NTIM ON, (Anutimonium, ſtibium) is a black- ANTI- 


iſn mineral ſubſtance, ſtaining the hands, full MoNY- 
of long, ſhining, needle-like ſtriæ, hard, brittle, and C77 
conſiderably heavy. It is found in different parts of hiſtory 
Europe, as Bohemia, Saxony, Tranſylvania, Hun- 
gary and France, commonly in mines by itſelf, in- 
termixed with earthy or ſtony matters. Sometimes 
it is blended with the richer ores of Silver, and ren- 
ders the extraction of that metal difficult, Antimony 
volatilizing a part of the Silver, or, in the language 
of the miners, robbing the ore. Antimony is ſepa- 

Vor. I. O rated 
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Avr i- rated from its natural impurities by fuſion: in an 


MzrAl LI BoDEis. 


1. „. earthen pot, whoſe bottom is perforated with a num. l 
——— ber of holes; the fluid Antimony paſſing through, 
whilſt the unfuſible matters remain behind. The 8 
melting veſſel is let into another pot ſunk in the : 
round, and which ſerves as a receiver. This laſt i; 8 
of a conical figure, and ſuch accordingly is the ſhape | 
of the loaves of Antimony met with in the ſhops, f 
The juncture of the two veſſels is cloſely luted; the a 
uppermoſt one covered, and a fire made round it, f 
and ſeveral ſets of this apparatus worked at once, " 
In ſome places inſtead of a pot with a perforated " 
bottom, one is taken which has no bottom, and 2 h 
perforated iron plate placed betwixt it and the re. 5 
ceiver: but the other method is to be preferred, 6 M8 © 
Antimony in fuſion is apt to diſſolve a part of the : 

Iron. , 
Medical Antimony has been by many eſteemed a poiſon. Wi 1 
hiltory- Ig 1566, its uſe was prohibited in France by n I 
edict of parliament ; and, in 1609, one Beſnier wa be 
expelled from the faculty for having given it. The * 
edict was repealed in 1650; Antimony having 2 c 
few years before been received into the number of WF © 
purgatives. In 1668, a new edict came forth, pro- 2 
hibiting its being uſed by any one but the doctors dt 85 
the faculty. Others again have been extravagantly fond Pl 
of it, and afcribed to it extraordinery virtues, 4 = 
Alexander von Suchten, Glauber, and Faber. Bali 4 
Valentine ranks it among the wonders of the world, 1 
and placed it in a triumphal car. Thus much s Wil - © 
certain, that Antimony in its crude ſtate is not 1 2 
poiſon, but a medicine of great efficacy; an excel > 


lent reſolvent and purifier of the juices, if given 
from four grains to half a drachm, along with ab. 
ſorbents. That it is capable of being rendered, by 
various operations and additions, either truly po- 
ſonous, or more medicinal than in its crude ſtate. 
That its moſt virulent preparations may, by fligi 
managements, be made falutary ; and its moſt ſalb- 
tary ones, virulent. 

Antimonf 


purification o 
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Antimony is not a pure ſemimetal, but a ſulphu- Ari 
rated ſemimetal. Thrown into the fire, it burns Moxx. 
with a blue flame and ſulphureous vapours : on di- 


| ä Compoſed 
geſting powdered Antimony in Aqua regia the me- —— 


lic part is diſſolved, and the Sulphur left. The and Sul- 
Sulphur of Antimony, purified from the metallic Phur. 
part, is perfectly the ſame with the common Brim- 


ſtone of the ſhops, poſſeſſing the ſame properties, and 


# anſwering the ſame uſes: if the ſemimetal, freed 


from the Sulphur naturally mixed with it, be after- 
wards melted with common Brimſtone, it reſumes the 
appearance and qualities of crude Antimony. Man 
have imagined that this mineral, beſides common 
Sulphur, contains a golden or folar Sulphur ;, be- 
cauſe Antimony purifies, and heightens the colour 
of, Gold, and becauſe it diſſolves, as Gold does, in 
Aqua regia. But with regard to the ſolubility in 
Aqua regia, it is not the ſulphureous but the metal- 
lic matter of the Antimony that diſſolves: if nothing 
beſides Gold and Antimony was acted upon by that 


| menſtruum, there might be ſome plauſibility in the 
argument; but ſurely when ſo many ſubſtances diſ- 


ſolve in it, as Iron, Copper, Lead, Tin, Quickſil- 


ver, Zinc, various earths, c. ſolubility in Aqua re- 
gis can be no proof of a ſolar impregnation. In the 

F Gold, the Sulphur of Antimony has 
no other effect than common Brimſtone would equally 
produce: when Gold, containing an admixture of 
other metals, is melted with Antimony, the Sulphur, 


| having little affinity with its own ſemimetal, forſakes 


it, and unites with the Silver, Copper, or other me- 


tallic bodies mixed with the Gold, but has no action 
on the Gold itſelf: thus only the impurities of the 


Gold are combined with the Sulphur of the Anti- 
mony, into a ſcoria which flows on the ſurface; 
whilſt the Gold and the ſemimetal of the Antimony 
form one compound at the bottom : if this compound 


be cxpoſed to a ſtrong fire, and a free draught or 


blaſt of air, it evaporates in fumes, and leaves the 
Gold pure behind it. This proceſs ſhews the reſiſt- 
O 2 ance 
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AwT1- ance of Gold to Sulphur, and to the volatilizing 
MoNY. power of the Antimonial ſemimetal, but ſurely gives 
no foundation for imagining a ſolar Sulphur to exiſt 
in Antimony.— As Gold is the only metal [Plating 
excepted] that totally reſiſts Antimony or its Sul. 
phur, this mineral has been called by the chemiſts 
Balneum ſolius ſolis, balneum regis, lupus ultimus jugex, 
& o. | 
Precipita-= The ſeparation of metallic bodies from Sulphur, 
tion 06me- by fuſion, is no other than a ſpecies of precipitation, 
gul in fu- and accordingly is called by ſome dry precipitation; 
* as it depends upon the addition of ſome third ſub- 
ſtance, whether metallic or not, to which the Sul. 
phur has a greater affinity than to that metal which 
it is already combined with: in conſequence of this 


affinity, the Sulphur in fuſion lets go its metal, to 


unite with the ſubſtance ſuperadded, and forms with 
this a light ſcoria, from which the other ſubſides by 
its own gravity. This is the foundation of all the 
dry partings of metals: metallic bodies ſeparated by 
this dry precipitation are commonly called Regul, 
eſpecially when brittle. The metallic part of Anti- 
mony, in particular, is diſtinguiſhed by no other 
name than that of Regulus of Antimony. 
Proportion The proportion of Regulus and Sulphur in crude 
of Regulus Antimony, it is difficult, and ſcarce poſlible to ex- 
phur. actly determine; as there is always ſome Jos in pur- 
fying either the Sulphur from the Regulus, or the 
Regulus from the Sulphur. There is reaſon to be- 
lieve, that the Regulus amounts to one half the 
quantity of the compound, and rather more than 
leſs. 
Methods The Regulus of Antimony by precipitation is ob- 
— tained by melting the Antimony with fixt alcaline 
Regulus. Salts, Iron, Copper, Tin, Sc. the Sulphur having 
greater affinity witli theſe than with the Regulus, and 
forſaking the latter to unite with the former. Tie 
Regulus prepared with alcalies is called /imple; that with 
metallic bodies is diſtinguiſhed by the name of the pal. 
ticular metal, martial, venereal, jovial, &c. All wr 
| met 
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methods are attended with ſome inconveniencies. Alca- ANTI- 
line Salts effectually abſorb the Sulphur ; but they MONY- 


form with it a hepar ſulphuris, which, in fuſion, diſ- 
ſolves all the metals : hence, in proportion as the 
Regulus is freed, from its Sulphur by the Alcali, a 
part of it is taken up again by the compound which 
the Sulphur forms with the Alcali: one third, one 
half, and often three fourths of the Regulus are thus 
rediſſolved, and often we find very little Regulus left. 
Metallic additions are free from this inconvenience, 
and conſequently occaſion the yield of Regulus to be 
much larger: but the Regulus thus obtained is never 
entirely free from ſome portion of the metal ſuper- 
added. Some have endeavoured to promote the ſe- 
paration of the Regulus by inflammable additions, as 
powdered Charcoal, Pitch, Reſin, Sc. but theſe do 
not at all mend the matter : Antimony, treated with 
inflammable ſubſtances alone, yields no Regulus; 
and if alcaline Salts alſo are taken, the inconveniencies 
will be ſtill the ſame as when thoſe Salts are uſed by 
themſelves, Many have ſubſtituted to alcaline Salts, 
crude Tartar or a mixture of Tartar and Nitre, and 
thought that then they employed no alcalies ; not 
aware, that thoſe are the very Salts from which Al- 
calies are produced for chemical uſes by the action of 
fire; and that they do not here effect the intended 
ſeparation, till the heat has reduced them to that 
ſtate. There are however ſome differences obſerved 
in the quantity of Regulus according to the different 
additions. 

Kunckel has given a method of preparing Regu- 
lus of Antimony by calcination. He calcines the 
Antimony till it ceaſes to emit any ſulphureous ſmell, 
with care to prevent its running into lumps; then 
mixes the calx with oil or fat and a little powdered 
charcoal, puts the mixture into a crucible to melt, 
and, as ſoon as the Regulus begins to ſhew itſelf, 
injects, by degrees, ſome powdered Nitre, in the pro- 
portion of an ounce to a pound of Antimony : the 
matter in thin fuſion, being poured out, a pure Re- 

gulus 
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Auri- gulus is obtained, in much greater quantity than by 
MONY- the foregoing methods. There is another, but more 
expenſive, way of procuring a large yield of pure 
Regulus; namely, by extracting the Regulus from 
the Antimony by acid menſtrua, as Aqua regis, or 
— of Salt; ee it from this ſolution; and 
afterwards reviving the 
with inflammable additions. 
Chemical Pure Regulus of Antimony, by whatever means 
properties obtained, is a bright ſemimetal, reſembling Tin or 
of the Re- . . | "Fin : 
gulus, duſky Silver; without any thing of the bluiſh caſt 
of Zinc, or the yellowiſh one of Biſmuth. It is one 
of the lighteſt of the metallic bodies, [about ſeven 
times ſpecifically heavier than water] moderately 
hard, entirely brittle, and of a ſparkling plated tex- 
ture, In a fire not very ſtrong, it ſmokes copiouſſy, 
and, by degrees, totally evaporates: by a gentler 
fire, continued for ſome time, it is changed into a 
whitiſh calx ; which, on raiſing the heat, melts into 
a yellowiſh o- reddiſh glaſs. Melted with Silver, 
or the other malleable metals, it renders them hard 
and. brittle, - It deſtroys the magnetic power of Iron; 
which other metallic bodies only weaken in proportion 
to their quantity. It does not amalgamate, or not with- 
out great difficulty, with Mercury : if a mixture of it 
Medical with Silver and Copper be reduced into fine powder, 
— even thoſe metals will not, in that ſtate, be acted 
in different Upon by Mercury (b).——In the human body it ac 
gircum- | as 
ſtances, | 
Regulus of Antimony with Mercury.) Common Regulus of 
Antimony may be amalgamated with Quickſilver, by melting the Re. 
gulus, and pouring it, in a flender ſtream, into a confiderable propor- 
tion of Mercury made almoſt boiling hot: to prevent any loſs of the 
Een; the veſſe} may be covered with an iron-plate, and the Re- 
gulus poured in through a perforation in the plate. By this method the 
union ſucceeds more readily and perfe&ly, than when water is made to 
boil upon the ſurface of the Quickſilver, as Henckel direQts ; the Re- 
gulus loſing of its heat, in paſſing through the water, before it comes 
to the Mercury. | 
A Regulus prepared from Antimony, by the means of Iron and 
Chalk, unites 7eadily and pr1ſcaly with Mercury, by bare trituration 
with water, into a firm amalgam. This diſcovery was made by Mr, 
Fott, and communicated in his Lit hogeogneſia. He obſerves that foul 
arts of Antimony, with one of Chalk, and two or five parts of Iron, 
yielded Regnli equally amalgamable; and that Marble and Quick-lime 


ſuccecded equally with Chalk; but that Clay, Gypſum, and oth 
eaxths, had no effect, 


recipitate, by melting it. 
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as 2 virulent emetic and cathartic; and impregnates Ax rr- 
vegetable acids, as Vinegar and acid Wines, with Moxx. 
thoſe virtues, almoſt inexhauſtibly. By Sulphur, ande 


by calcination with Nitre, its malignity 1s abated, 
and its emetic power changed into a diaphoretic one. 
As ſoon as it is reſtored to its pure metallic ſtate, 
it reſumes its virulence ; which may be again de- 
ſtroyed, and again reſtored, and almoſt infinitely va- 
ried. 

Hoffman has given an account of the different me- 
dicinal effects of Antimony, as depending on its dif- 
ferent treatments. He obſerves, (1.) That crude An- 
timony, on account of the Regulus being corrected 
by the Sulphur, is not only ſafe, but, in many caſes, 
a medicine of great ſervice, both for man and other 
animals. (2.) That, by ſimple fuſion, it acquires 
a degree of malignity ; but a far greater if melted 
with half its weight of Nitre, which conſumes nearly 
all the Sulphur, and leaves the Regulus bare. (3.) 
That Antimony, or its Regulus, mixed with com- 
mon Salt, calcined over a gentle fire for ſeveral hours, 
and kept continually ſtirring, and afterwards edulco- 
rated with water, yields an aſh-grey calx, which is 
ſo fixed as to bear a melting heat, and proves a mild 
and ſafe diaphoretic, void of any malignant or eme- 
tic quality. (4.) That Antimony, by calcination 
with a gentle fi, in an earthen veſſel, in the open 
air, changes into a calx, which melts difficultly, and 
which has no malignity. (5.) That if this calx be 
melted with a ſtrong fire into glaſs, it becomes fo ac- 

O 4 tivc 

There is one earthy ſubſtance which produces a very remarkable ef- 
fest upon Antimony; though neither the earth itſelf, nor the change 
which the Antimony undergoes, have hitherto been duly examined. 
The earth, called cawk, is found in Lead- mines, in whitiſh, mode- 
rately compact, and ponderous maſſes : it is commonly ſuppoſed a ſpar, 
but differs from the bodies of that claſs in not being acted upon by 
acids. If a lump of Cawk, of an ounce or two, be thrown red-hot 
into ſixteen ounces of melted Antimony, the fuſion continued about 
_ minutes, and the fluid matter poured off; © you will have fifteen 

ounces, like poliſhed Steel, and as the moſt refined Quickſilver.” 
Phil. Tran. No. 110. I have ſeveral times repeated this experiment 
with ſucceſs ; but having once varied it by mixing the Cawk and An- 
„ mony together at firſt, a part of the Antimony was converted into a 


aan black vitreeus matter, and part ſeemed to have ſuffered little 
change: on the ſurface of the maſs appeared ſome yellow flowers. 
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AnT1- tive, that a few grains ſhall occaſion violent vomit, is 
MONY. ing and purging, or even mortal convulſions and in. ſit 
— flammations. (6.) That the powdered Regulus, cal. TI 
cCined in a glaſs-vial placed in ſand for ſeveral days, co 
becomes a greyiſh diaphoretic powder; which, re. pre 
duced into Regulus by fuſion with powdered Char. ut 
coal, Nitre, and a little fat, proves again virulent, WW cir 
(J.) That when Antimony is melted with one-fourth 
its weight of Salt of Tartar, the whole poured into vic 
a mould, the ſcoria ſeparated, and the more ponde. BF tic 
rous matter pulverized, the reddiſh powder thus ob. di 
tained is ſalutary; but that when Antimony is melted with to 
three or four times its weight of Salt of Tartar, both ha 
the Scoriæ and the Regulus are virulent. (S.) That de 
equal parts of Antimony and Nitre, melted together, th 
yield a virulent maſs; but one part of Antimon, co 
with two or three of Nitre, an uſeful diaphoretic, de 
(9.) That the Regulus, melted with half its weight Is 
of Nitre, continues emetic ; but that one part of the ac 
Regulus, with two and a half of Nitre, becomes dia- 
phoretic. (10.) That on melting the diaphoretic in 
calces with fat, Charcoal powder and Nitre, the vi- er 
rulent Regulus is revived. And thus one prepara- ſt 
tion may be changed into another, a ſalutary into a li 
poiſonous, and a poiſonous into a ſalutary one. b 
Prepa-n- The preparations of Antimony are extremely nu- a 
tions merous. Lemery, in his treatiſe on Antimony, de- d 
ſcribes no leſs than two hundred; among which there tl 
are many good and many uſeleſs ones, That gen- a 
tleman was an excellent workman, but an unhappy n 
philoſopher : we may depend on his operations, but a 
we are not to truſt his theory, With regard to the t 
Antimonials, the greater number, even of the com- a 
mon preparations, is unneceſſary ; many of them dif- t. 
fering little from one another, and all of them being a 
either emetic or diaphoretic. For my part, I ſhould t 
be ſatisfied with two, the diaphoretic Antimony and ˖ 
emetic Tartar. N 


Crude Antimony, as already obſerved, is uſed for 
purifying the juices, and reſolving obſtructions: 
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is given likewiſe to cattle, and employed in compo- 
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ſitions for fireworks, and for the purification of Gold, Mow. 
The preparations of Antimony may be ranged, ac 


cording to the general operations by which they are 
produced, under four heads; thoſe obtained by ſo- 
Jution, by diſtillation, by ſublimation, and by cal- 


Cination. 


If powdered Antimony be boiled in alcaline Lixi- 
yia, or Sope leys; the Sulphur, and, by the media. 


| tion of the Sulphur, a part of the Regulus, will be 


diſſolved into a yellowiſh red liquor. Any acid added 
to this ſolution precipitates what the alcaline liquor 
had taken up, in form of a yellowiſh or reddiſh pow- 
der, called Sulphur or golden Sulphur of Antimony : 
the powder which ſettles at firſt is groſſer and darker 
coloured than thoſe which follow; it appears of a 
deep reddiſh brown, whilſt that which ſubſides laſt 
is of a pale yellow. The firſt is alſo the moſt 
active. 

There are ſundry variations of this proceſs, both 
in regard to the ſolution and the precipitation. Some 
employ Lime-water for the menſtruum; others, in- 
ſtead of boiling the Antimony in a ſolution of alca- 
line Salt, melt the Antimony with the Alcali, and 


Golden 
Sulphur, 


boil the ſcoria in water. Some precipitate with one 


acid, and others with another. Some, that the me- 
dicine may with propriety be called golden, perform 


the precipitation with a ſolution of Gold; others take 
£C ſolution of Vitriol of Iron. A difference in the 


manner of preparing the ſolution does not ſeem to 


affect the virtue of the medicine, but a difference in 


W the acid uſed for the precipitation does; different 
acids having very different effects upon Antimony : 
W thus, whilſt the marine renders it highly corroſive, 
n the butter of Antimony, and virulently purga- 
ue and emetic, as in the Mercurius vite precipi- 


lated from that butter; the addition of the nitrous 
leſtroys the vigulence of both preparations, and ren- 
ders the Antimony mildly diaphoretic; 


All 
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. 
laſt precipitates, if they prove emetic once or twict 


Kermes 
mineral. 
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All the antimonial Sulphurs are emetic and cathyr. 
tic: thoſe which precipitate firſt are much mon 
ſtrongly ſo, than the powder which falls laſt: the 


ceaſe to have that effect upon their continuing in uſe 
and act chiefly as diaphoretics; and hence are greatly 
to be preferred to the firſt. Theſe preparations are 
En reſolvents, diaphoretics, purifiers of the 
llood, antiſpaſmodics; of remarkable efficacy in ob. 
ſtructions of the viſcera, quartan agues, * cutaneous 
and venereal diſorders, ſuffocative catarrhs, leucy. 
phlegmatic and cahectic habits. The doſe of thoſ: 
of the laſt precipitation is about ſix grains : two grain 
may be given to a child of two years or even of one 
year old. ——A powder is vended by the Carthuſin 
friars in Paris, at a conſiderable price, as a ſpecifi 
againſt ſundry diſorders ; commonly called poudre d 
chartreux, but by themſelves kermes mineral. This is 
no other than a golden Sulphur of Antimony, pre. 
pared by digeſting powdered Antimony in an alcaline 
ley, and at length boiling them together; afterwards 
filtering the liquor, and ſetting it by in a warm place, 
till a reddiſh brown Precipitate falls ſpontaneouſly, 


Butter of For diſſolving the Regulus of Antimony without 
Antimony. the Sulphur, the moſt concentrated Spirit of Salt, or 


Aqua, regis, is neceſſary. For obtaining the ſolution 
in Spirit of Salt; Mercury ſublimate and powdered 
Antimony are mixed, and digeſted in a glaſs- reton 


placed in ſand : the marine acid in the Sublimate for 


ſakes the Mercury, and corrodes or diſſolves the an 
timonial Regulus; whilſt the Mercury of the Subl- 
mate unites with the antimonial Sulphur. But the 
ſolution of the Regulus, thus effected, cannot bt 
commodiouſly ſeparated from the other matter but 
by diſtillation: on increaſing the fire, the Regulu 
ariſes, diſſolved in the concentrated acid not into: 


liquid form, but into that of a thick unctuous ſub 


ſtance like butter, hence called "butter of Antimon. 
The butter liquefies by heat; and requires the cal: 


tious application of a live coal, to melt it down * 
the 
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the neck of the retort. By rectification or expoſure AnT1 
to the air, it becomes fluid, but ſtill retains the name mon. 
of butter: the addition of water, either in its thick 


or fluid ſtate, by diluting the acid, precipitates the 
Regulus diſſolved in it. The proportions of Subli- 
mate and Antimony commonly employed are, three 
parts of the former to one of the latter: it is obſerv- 


able, that if Regulus of Antimony in fine powder be 


mixed with Sublimate in the ſame proportion, and 
the mixture preſſed down cloſe in a narrow-mouthed 
glaſs; the matter will, in a little time, grow hot, 
ſmoke, efferveſce, melt, and boil. There are vari- 
ous other methods of obtaining the butter of Anti- 
mony, or a combination of the Regulus of Anti 

with marine acid; as, by placing the Regulus in the 
receiver, and diſtilling over upon 1t a concentrated 
marine ſpirit from Sea-ſalt or Sal ammoniac and Oil 
of Vitriol; or mixing either crude Antimony or the 
Regulus with common Salt, and diſtilling with the 
addition of Oil of Vitriol, calcined Vitriol, or fuch 
other ſubſtances as may extricate the acid of the Sea- 
falt. If the combinations of Silver or Lead with the 
marine acid, called luna cornea and ſaturnus corneus, 
be mixed with Regulus of Antimony and expoſed to 
the fire, the acid will forſake thoſe metals, as well as 
it does Mercury, to unite with the Regulus. 


There are ſundry preparations made from butter of Mercurivs 
Antimony, as (1.) Mercurius vitæ or pulvis alzarathi : vitæ. 


this is no other than the Precipitate which falls, upon 
mixing the butter with water. It is a violent and un- 
lafe emetic. A Precipitate obtained from the butter 


by means of highly rectified Spirit of Wine, is ſaid 


to de more mild and ſafe, to procure, after its action 
as an emetic is over, ſleep; and, during the ſleep, to 
promote a ſweat. Some employ an alcaline ley for 
the precipitant, and thus alſo obtain a medicine of 
leſs violent operation. (2.) Spiritus vitrioh philoſophi- 
Fs, improperly ſo called, as it neither contains any 
thing vitriolic, nor poſſeſſes any ſingular properties 
that may entitle it to the appellation philoſophic: = 

e 
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AnTI- the liquor that remains after the foregoing precip. Will 
' MONY. tation rectified by diſtillation. (g.) Bezoar mineral, col 
SY prepared, oy gradually adding Spirit of Nite u 8" 


Antimony. equal parts of Antimony and Nitre, or of Antimony, 


butter of Antimony placcd in à retort, fo long as ] N. 
efferveſcence enſues, diſtilling off the Spirit, and 2 ſel 
cining the reſiduum: ſome cohobate the ſpirit twice 
or thrice previous to the calcination, and others em. ; 
ploy freſh Spirit of Nitre in each cohobation : thi iN ©" 
is entirely unneceſſary if the nitrous ſpirit was added tte 
at firſt in ſufficient quantity, chat is, till it ceaſed tg 
make any efferveſcence with the butter. This preps 
ration may be made more commodioully by mixing 
one part of the Mercurius vitæ with two and a half d 
Nitre, injecting the mixture into a rea-hot crucible, and 
proceeding in the ſame manner as for the calx calle 
diaphoretic Antimony. The Bezoar mineral made in 
either of theſe ways, proves in no reſpect different fron 
that calx. (4.) The ſpirit diſtilled in making the 
Bezoar by the firſt of the above methods, is an Aqu 
regis, commonly diſtinguiſhed by the name of Hin. 
tus nitri bezoardicus. (5.) A lunar bezoaraic is pte 
uw by treating the butter of Antimony with a {6 
ution of Silver in Aqua fortis inſtead of the adi 
by itſelf; a ſolar bezoardic, by adding a ſolution d 
Gold to the butter, and then proceeding with Spit 
of Nitre as for the ſimple Bezoar mineral; a mari, 
by uſing a ſolution of Iron in the nitrous acid, « 
mixing Iron with the Regulus previouſly to the di 
tillation of the butter; and a jovial, by adding In 
to the Regulus, All theſe preparations are very i 
ſignificant. | 
The chyſi of Antimony are obtained, by mixing 


Nitre, and Sulphur, and injecting the mixture, by. 
little at a time, into a tubulated retort made red-hot; 
a large receiver containing this or that diſtilled watt, 
being fitted to the retort : the water, thus impreg 
nated with the nitrous and ſulphureous acid, is to® 
rectified in a glaſs retort. This liquor has no ling 
lar qualities to recommend it, and may very at 
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-acion in making diaphoretic Antimony. If the 
Nitre is omitted, and the Antimony diſtilled by it- 


| elf, there ariſes a ſouriſh water or weak Spirit of 


Sulphur, commonly called acidum antimonii. 


Some make a ſolution of the reguline part of An- Flowers, 
timony, by applying the bezoardic Spirit of Nitre to : 


the crude mineral, The ſolution, diluted with water, 
depoſites a Mercurius vitæ, which when prepared in 
this manner is called flores antimonii fixtores. The 
flowers of Antimony, properly ſo called, are pre- 
pared by ſubliming either the crude Antimony or 
the Regulus into a number of aludels; the fire being 
kept up ſtrong, and a blaſt of air impelled occa- 
fionally by a pair of bellows upon the matter in the 
ſubliming pot, to pac its evaporation. We have 
alſo lowers made by ſubliming, with a gradual fire, a 
mixture of Regulus of Antimony and Sal ammoniac, 
grinding the Sublimate with the reſiduum, and repeat- 
ing the operation till nearly all the Regulus is elevated. 
We often find three or four kinds of flowers in one ſub- 
limation, differing from one another in their external 
appearance as well as in quality. In ſubliming the 
Regulus there are commonly three ſorts; one of a 
mealy whiteneſs, one ſparkling, and a third of a 
beautiful chryſtalline appearance: this laſt is called $- 
ver flowers of Antimony. Some flowers may likewiſe 
be collected in detonating the mixture for diaphoretic 
Antimony in a tubulated retort. The flowers made 
from crude Antimony with Sal ammoniac, expoſed to 
the air, run into a liquor called Oleum febrifugum. The 


antimonial flowers are in general of great activity, and 


though recommended by ſome as Arcana in particular 
diſorders, require to be uſed with great caution. 
We have : 

butter of Antimony, the Mercury and the Sulphur, 

contained in the ingredients made uſe of for that 

proceſs, remain behind in the retort. This com- 

pound appears of a black colour : urged with a 
| ſtronger 


ired; if wanted, it might be procured without AnTi- 
uling any Antimony or Nitre on purpoſe for it, by Moxv. 
collecting the vapour which ariſes during the defla. ... 


ormerly ſeen, that after the diſtillation of Cinnabar. 
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AnT1- ſtronger fire than that which elevated the butter, 
MONY. ſublimes into a red maſs called Cinnabar of Antinum. 
This Cinnabar has been by many preferred to the 
common factitious Cinnabar, but on no juſt four. 
dation: they both conſiſt of Mercury combined with 
Sulphur ; and the only difference betwixr them 0 
that the antimonial Cinnabar contains ſomewhat more 
Sulphur than the other, and hence appears of : 
darker colour, Some have been accuſtomed to ſub. 
lime the antimonial Cinnabar a ſecond time, with the 
addition of a little freſh Mercury, or of ſome calca. 
reous earth to abſorb a part of the Sulphur; and by 
either of theſe methods they obtain a Cinnabar equi 
in colour and in every other reſpect to the common 
fort. Hoffman has expreſſed himſelf erroneouſy, 
in ſaying, that the Mercury in Cinnabar of Ant. 
mony is fettered by the acid of the Sulphur, and 
that its revival depends upon the taking away af 
that acid. It is not the acid, but the whole ſubſtance 
of the Sulphur, which fetters the Mercury, and which 
muſt be ſeparated, in order to its revivification, by 
abſorbent earths, Iron filings, or other abſorbents of 
Sulphur. A certain writer affirms, that a Cinnabar 
may be made from Mercury and glaſs of Antimom, 
and hence infers the exiſtence of ſulphureous part. 
cles even in the glaſs. With me the experiment did 
not ſucceed, though both crude Quickſilver and cor- 

roſive Sublimate were tried. 
Calcina= The ſimple calcination of Antimony is performed, 
ton. by ſpreading the powdered mineral in a flat ſhallov 
pan, and keeping it over a gentle fire till the ſulphur 
is diſſipated, and the powder become grey. The 
powder ſhould be continually ſtirred with a glaſs rod 
or a tobacco pipe, and if it happens to run into 
lumps, it muſt be taken from the fire and pulverized 
afreſh. The heat ſhould be ſlowly and gradually in. 
creaſed, and continued till the matter, ſmelt to whill 
red hot, diſcovers no ſulphureous odour. This cal 
is neceſſary for making the glaſs of Antimony. | 
may be reduced into Regulus by fuſion with b 
mavy, 


particular perſons at Amſterdam and Rouen, who 


Ninco ſubtile powder, in freſh parcels of diſtilled Vine- 
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mable ſubſtances, and the Regulus into crude Anti- Auri- 
mony again by fuſion with common Sulphur. It is uour. 
obſervable that though great part of the Sulphur or- 
the Antimony is diſſipated in this operation, * the 
calx. weighs more than the Antimony at firſt. Of 
the matter which exhales, ſo much has been collected 
23 to amount to one eighth of the Antimony. 


Glaſs of Antimony is chiefly prepared by ſome Clas. 


% 
Lg 


have furnaces contrived on purpoſe for calcinin 
large quantities of Antimony with little expence o 
fuel. The glaſs may be eaſily made, by urging the 
calx in a crucible with a ſtrong fire, and throwing in, 
towards the end, a little crude Antimony or Sulphur. 
] have obſerved, and I know of no one who has made 
the obſervation before me, that a calx of Antimony, 
prepared with the utmoſt care, will not yield any 
Glaſs of itſelf, without the acceſſion of ſome inflamma- 
ble matter; and that, after reſiſting an intenſe fire of 
fuſion, it vitrefies immediately upon the injection of a 
little Sulphur or Antimony, a ſmall portion of Re- 
gulus being at the ſame time revived. The glafs 
turns out nearly of the ſame reddiſh brown colour, 
whether Antimony or Sulphur is uſed ; but when 
Borax is taken to promote the vitrification, it proves 
of a light citron or amber yellow colour. When the 
vitrification is completed, the Glaſs is poured on a 
Copper plate or into a Copper diſh, or on a flat 
ſtone. Some adviſe to ſtir it in the crucible with an 
Iron rod, but all Iron inſtruments ſhould be avoided ; 
the Iron not only reviving a part of the Regulus, but 
being itſelf alſo corroded and diſſolved, ſo as to ren- 
der the Glaſs foul. The glaſs of Antimony is uſed 
only for making other emetic preparations, as the 
emetic Wine, Syrup, Sapa, Oxylaccharum, Aqua 
vitz, c. Some employ it for making the emetic 
Tartar; boiling the powdered Glaſs in water with a 
proper quantity of Creme of Tartar, and inſpiſſating 
the filtered liquor. Some digeſt the . glaſs, reduced 
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AnT1- gar, till it no longer gives any tinge to the g 
MONY. — then inlplflate the ſeveral — ai 
ad extract a tincture from the reſiduum with Spiri 
of Wine. The Glaſs has alſo been caſt into drink. 
ing veſſels, which communicate an emetic quality tg 
wines that are ſuffered to ſtand in them for any con. 
derable time. ens 
Wepar. Equal parts of crude Antimony and Nitre mixed 
together, ſet on fire, and ſuffered to deflagrate in an 
Iron mortar, which may be covered with a perforated 
plate, or injected by degrees into an ignited crucible 
yield a liver-coloured maſs called hepar antimonij, 
which, pulveriſed and edulcorated with water, is ns. 
med crocus metallorum. Two, three, or even one prain 
of either of theſe preparations occaſion violent anxie- 
ties and vomitings ; though a dog will bear a drachm, 
and a horſe a whole ounce, without being apparently 
any otherwiſe affected than in having the alvine dil. 
charge increaſed. The emetic Wine, emetic Tartar, 
and other medicines made from the glaſs; may alſo be 
made from the Crocus. The Crocus is uſed in ſome 
Places for an eye-water called Aqua ophthalmica quer- 
cetani. 
Emetic With regard to emetic Tartar, the practice of cry- 
Tartar. ſtallizing it is very exceptionable ; as the cryſtals wil 
no means be uniform in ſtrength, ſome proving 
violently and others weakly emetic, and ſome of them 
being mere cryſtals of Tartar, which have ſhot with: 
out any antimonial impregnation at all: the liquor 
which remains after the cryſtallization, evaporated to 
dryneſs, yields a maſs very different from the cryſtals, 
I would therefore recommend, whether Glaſs or Cro- 
cus are made uſe of, the ſolution to be gently evapo 
rated to dryneſs; the matter to be kept conſtantly 
ſtirring, towards the end of the evaporation, as | 
commonly practiſed in exſiccating ſolutions of fix 
alcaline Salts; and the whole of the dry reſiduum t 
be ground together for a conſiderable time in a ſtone 
mortar. We ſhould be well ſatisfied of the itrengi) 
of emeric Tartar before we exhibic it, as on * 
| un 
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fundry variations in its preparation, which vary its AyTr- | 
effects : the uſe of the Crocus or Glaſs, the manner Moxv. 
in which theſe have been made, their proportion to 
the cryſtals of Tartar, the quantity of water, the 
length of time that the coction is continued, will all 
influence the medicine. I have known fatal conſe- 
quences from inattention to the differences in emetic 
Tartars: a Dutch phyſician, who had been accuſ- 
tomed to an emetic 'Tartar prepared with Salt of Tar- 
tar, as deſcribed by Morley in the Collect. chym. Ley- 
dens. whoſe doſe was ten, twelve, fifteen grains and 
upwards, preſcribed a like doſe of emetic Tartar 
from a German ſhop, by which the patient vomited 
to death. I have known alſo three or four grains of s 
ſtrong emetic Tartar prove mortal. 

One part of Antimony, and two and a half or three Diaphore- 
of Nitre, mixed together and deflagrated, yield a © nt 
calx void of all emetic power, called diaphoretic An- . 
timony. If the detonation is performed in a tubulated 
retort having a large receiver, containing ſome water, 
adapted to it; both a clyſſus of Antimony, and an- 
timonial flowers, may be obtained at the ſame time. 

The calx is to be freed from its ſaline parts by ab- 
lution with water : if the water be duly evaporated 
and ſet to ſhoot, it yields cryſtals called antimoniated 
Mire; if diſtilled Vinegar is added to the liquor, a 
white Precipitate falls, called materia perlata, or Ma- 
giſtery of Antimony. Some make uſe of the diapho- 
retic Antimony without edulcoration; but this prac- 
tice is not to be approved, the unwaſhed calx con- 
taining different ſaline matters, whoſe proportions we 
cannot be certain of; as the antimoniated Nitre, an 
alcaline Salt, a vitriolated Nitre produced from the 
ſulphureous acid and the alcaline baſis of the Nitre. 
Powdered Regulus of Antimony, deflagrated in the ſame 
manner with twice or thrice its weight of Nitre, affords 
a calx not different in quality from the preceding, but 
diſtinguiſhed by the name of cerufſa Anlimonii or Auli- 
moniun diaphoreticum regulinum. Some think to im- 
prove the virtue of thele calces by burning Spirit of 
Vol. I, P Wine 
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AnT1- Wine upon them, or diſtilling it off, or treating them Ri 
Nov. with Vinegar : but Spirit of Wine can have no ef. fre 
— fect, and Vinegar is more likely to deprave than tg pu 
improve the Medicine. That the calces, as ſome be 
pretend, are a mere earth, not different from pounded of 
tobacco- pipes, is apparently falſe, for we can pre. of 
ſently reduce them, by fuſion with inflammable fluxes, ne 
into pure Regulus. | in 
The martial diaphoretic Antimony or ſpecific ſtomaclit w. 
of Poterius, is prepared by melting equal parts of an 

Antimony and Iron filings, injecting upon them in 
fuſion thrice their weight of powdered Nitre, and ca 
after the detonation 1s over, edulcorating and drying be 
the calx. The jovial diaphoretic Antimony or antibeflic m 
of Poterius is made in the ſame manner, from 2 an 
mixture of Tin and martial Regulus of Antimony, ar 
in the proportion of one part of Tin to four of the fi 
Regulus. This preparation has no claim to anti. 01 
hectie virtues, nor indeed to any ſalutary operation. th 
Regulus. The /imple Regulus of Antimony is commonly pre- pe 


of Nitre is diminiſhed ; or if the Nitre and Tartar 


pared from equal parts of Antimony, Nitre, and 
Tartar, mixed together and injected into a red-hot 
crucible : when the whole is thrown in, the crucible 
is to be covered, a ſtrong fire kept up for a quarter 
of an hour, and the matter poured out into a conical 
mould previouſly warmed and rubbed with greaſe. 
The yicld of Regulus will be larger, if the quantity 


are deflagrated together, in the proportion of one part 
of the former to two of the latter, before their mix- 
ture with the Antimony : the Salts are reduced by 
the deflagration into a black alcaline coal ; this is the 
ſubſtance commonly uſed by the chemiſts for pro- 
moting the fuſion of metallic calces, and reviving 
them into their metallic form, and hence is diſtin- 
guiſhed by the name of 3lack flux. Some have been 
accuſtomed to ſave the expence of Nitre, by taking 
Pot-aſh or other alcaline Salrs : the Regulus is in both 
caſes the ſame. When the matter is grown cold, 
the ſcoriæ found on the ſurface are knock'd off, the 

| | Regulus 
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Regulus reduced into coarſe powder, melted in a Ax Ti- 
freſh crucible, and about one fourth its weight of MONY- 
purified Nitre injected upon it: this depuration may 
be twice or thrice repeated with ſmaller proportions 
of Nitre, till the ſcoria become ſemitranſparent and 
of an amber colour. The depuration with Nitre is 
never to be omitted, whether the Regulus is prepared 


in theſe methods, or in Kunckel's more advantageous 


way, formerly mentioned, of calcining the Antimony 

and reviving the calx. i 
The Regulus Antimonii medicinalis is improperly ſo Medicinal 

called, as being only a reddiſh brown maſs, like the Regulus. 

bepar Antimonit, without any thing of a reguline or 

metallic appearance: it is named alſo febriſugum Cra- 

anii, panacea antimonii, magneſia opalina, &c. There 

are various formulæ of its preparation. Craan takes 

five parts of Antimony, four of common Salt, and 

one of Salt of Tartar; and after melting them toge- 

ther for a quarter of an hour, with a ſtrong fire, 

pours the whole into a greaſed cone. Some phyſici- 

ans in England prepare a medicinal Regulus from 

Antimony and unpurified common Salt, without the 

Salt of Tartar; and mix this Regulus witi Gum 
alacum, againſt ſcrophulous ſwellings and glandu- 

ar obſtructions. Hoffman, on the other hand, takes 

Salt of Tartar without Sea-falt, in the proportion of 

one part of the Alcali to four of the Antimony : and 

commends the Regulus ſo obtained, as a ſafe and 

efficacious medicine. The late profeſſor Schulze 

uſed one part of Nitre to four of Antimony. All 

theſe preparations, I preſume, may be well ſpared; 


ind indeed they are already almoſt out of faſhion. 


The martial Regulus of Antimony is obtained moſt Martial 


commodiouſly from four parts of powdered Antimo- Regulus. 
Wy, two parts of Iron nails or wire, and one part of 
: Nitre. The Iron, made red-hot in a crucible, ſoon 
melts upon adding the Antimony; after which the 


Nitre is to be injected, the crucible covered, and 


; the matter, when brought into thin fuſion, poured 
W <*pcditiouſly in a warm greaſed cone. The Regu- 
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purification, be haſtily poured into the mould whilt 


$te!lated 
Regulus. 


ria covering the ſurface is conſiderable, the Regulus 
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lus, freed from the Scoriæ, is to be melted af 

with about one-fourth its weight of Nitre, and this 
purification, if neceſſary, repeated. If the Regulu 
retains any ſuperfluous Iron, it will look grey 

ſpongy, prove hard to break, and difficult of fuſion: 
in ſuch caſe, the ſcorification of all the Iron by means 
of Nitre would be a tedious work ; but the addition of 
a little crude Antimony or common Sulphur will ab. 
ſorb it at once; and the injection of Nitre will noy 
ſoon complete the purification, and render the Regu. 
lus of a ſparkling white colour. Theſe ſcoriz ar 
yellow and ſemitranſparent like amber: if the quan. 
tity of Nitre has not been too large, they prove an 
exceſſively ſtrong fiery Alcali, diſtinguiſhed by the 
name of NVitrum cauſticum. The yellow ſcoriæ, which 
ſeparate in the depuration of the ſimple Regulus with 
Nitre, are likewiſe alcaline, but want the cauſticiy 
of theſe : the ſcoriæ produced from the martial Re. 
gulus, by calcination with Tartar, take fire on being 
expoſed ro the air. If either Regulus, after due 


in exceeding thin fuſion, and if the quantity of ſo- 


when grown cold, exhibits the appearance of a ſtu 
upon the top. For producing this appearance, ther 
1s no occaſion for any particular fort of Antimony, 
or any particular Iron, or any particular conſtellation, 
or ſeaſon, or weather, as many have idly imagined; 
the whole depending upon the circumſtances above 
mentioned. - If the martial Regulus be melted with 
an equal quantity of purified Copper, the mixture 
inſtead of a ſtar, exhibits a net on the ſurface, cala 
rete vulcani. There are ſundry compound Regul 
of Antimony, vencreal, jovial, ſolar, &c. prepared & 
ther by barely melting the Regulus with other my 
tals, or employing the metal in the precipitation 

the Regulus at firſt. Different metals abſorb diff: 
rent quantities of Sulphur, and hence require to be 
taken in different proportions to the Antimony : tl 
of Iron we take halt the weight of the Antimon) 
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but of Copper an equal weight, and of Lead twice ayr;- 
as much: Tin does not eaſily, in any proportion, mowy, 
precipitate the Regulus. The ſcoria with Tin flow =— 


the eaſieſt of all, next thoſe with Silver, then vene- 
real, after theſe the martial; the moſt difficultly fuſi- 
ble of all are the ſaturnine.— The ſimple Regulus 
is caſt into cups, which, like thoſe made from the 
8 Glaſs, communicate an emetic quality to wines; and 
into pills, like ſhot, which prove ſtrongly purgative, 
and do not loſe their virtue in paſſing through the bo- 
dy; whence their name pilulæ perpetuæ. 


There are various tinctures of Antimony, which Antimo- 


ſome have fondly imagined to participate of ſolar, 
venereal, antimonial, and other impregnations. They 
appear to be all no other than ſimple alcaline tinc- 
tures; their colour proceeding from the oily matter 
of the Spirit of Wine heightened by the cauſtic Al- 
cali, Spirit of Wine conſiſts of an Oil highly atte- 
nuated and combined with water into one ſeemingly . 
homogene liquor: if the moſt highly rectified ſpirit, 
which exhibits no mark of any phlegm, be employed 
for making theſe tinctures, it will now yield in diſtil- 
lation a good quantity of water; the Oil, before com- 
bined with that water, having been abſorbed by the 
Alcali. If cauſtic alcaline Salt alone be poured hot 
into rectiſied ſpirit, and the mixture digeſted for ſome 
time, a tincture will be obtained, not diſtinguiſhable 
from the antimonial. If Sulphur be added in ei- 
ther caſe, the tincture will receive a conſiderable taſte 
and ſmell from that ingredient. The common tinc- 
ture of Antimony is made from the Scoriæ of Anti- 
mony; and the tinftura antimonii acris or Regulina, 
from the nitrum cauſticum. There is nothing remark- 
ble in the preparation; the matter only being put as 
bot as poſſible into the ſpirit, before it can imbibe 
ay moiſture from the air, and the mixture digeſted 
all the ſpirit appears ſufficiently tinged, 
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Axs ENI HE chemiſts have formed various conjecture: 
— about the nature of this ſingular concrete; but 
have not been able to determine what it really is, or 
to what claſs of bodies it belongs. They have called 
it ſulphureous, unctuous, mercurial, a mineral juice, 
Sc. without foundation. Boerhaave, in his Elements 
Chemiz, ranks 1t under the head of Sulphurs, and 
ſays it approaches nearer to the nature of Sulphur 
than of any other known mixt : it wants however the 
eculiar qualities by which Sulphur is diſtinguiſhed, 
tahl, with greater probability, ſuppoſes it be of 2 
ſaline nature, In ſome of its ſtates, it apparently 
_ poſſeſſes properties attributed to Salts alone; but in 
other ſtates, it is as obviouſly metallic. 
General White Arſenic, or Arſenic ſtrictly fo called, is a 
properties, moderately heavy, compact, hard, brittle concrete; 
of a cryſtalline or vitreous appearance; gradually 
changing, from expoſure to the air, to a milky hue 
like that of Porcelane, and at length to the opake 
whiteneſs of white enamel. The larger maſſes pr. 
ſerye their tranſparency longer than the ſmall; in 2 
dry, longer than in a moiſt air. 
in the fire, In the fire, it neither burns nor perfectly melts; 
but totally and readily exhales, in thick fumes, of: 
ſtrong fetid ſmell reſembling that of Garlic. The 
fumes caught in proper veſſels, condenſe, either into 
cryſtalline maſſes again, ar into a white powder; at 
cording as the receiver is leſs or more removed from 
the hear. 
metallizea Mixed with inflammable matters, and expoſed to 
by phlo- the fire in a retort or other like veſſel, it aſſumes 1 
silon. metallic appearance, In this ſtate, it greatly reſem- 
bles Regulus of Antimony ; being, like that ſem. 
metal, of a bright ſparkling whitiſh colour, a plated 
or leafy texture, and very brittle : but its whitentls 
ſoon changes in the air to a dark blackiſh hue. It fil 
continues volatile, as in its unmetallic form: it bum 
| a 
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and calcines in the fire, and ſublimes into white Ar- Agsenic 
ſenic as at firſt. Lame 


Arſenic reduced into fine powder, and boiled In Solution in 
fifteen times its weight of water, totally diſſolves. Water, 
If the ſolution be evaporated a little, the Arſenic 
ſhoots, on cooling, into cryſtals z which frequently 
+ We have a yellowiſh tinge : the entire cryſtals are not 

S taken up again by boiling water, but when finely 
ulverized, they diſſolve as at firſt, The ſolution 
q as a nauſeous taſte, but not a ſaline ſharpneſs. 

Arſenic diſſolves both in acid and alcaline liquors, in acids 
but makes no efferveſcence with either: in fixt al- 3nd ae. 
caline Lixivia it diſſolves very plentifully, in acids 
more ſparingly. Arſenic, in its ſemimetallic form, 
called Regulus, is eaſier of ſolution than the white 
Arſenic or calx. : 

Powdered white Arſenic being digeſted with Oil of Pen 
Vitriol, and the liquor diftilled off in a retort ; there . 
aroſe at laſt a tranſparent Sublimate like pure Glaſs, acids 
but which loſt its tranſparency in a few days in the 
air, and became opake like the Arſenic by itſelf, If 
the fixation of Arſenic is applicable to any uſeful 
purpoſes, the preſent experiment promiſes means of 
effecting it: for the Arſenic remaining in the retort 
after the ſublimation, ſuſtained an open fire without 

| ſulfering any ſenſible alteration z and probably it 
might be rendered itill more fixed by repeating the ab- 
ſtraction of freſh Oil of Vitriol. 

One part of white Arſenic being diſſolved in two 
of Oil of Vitriol, and one part of Borax added tq 
the mixture, a ſtrong efferveſcence enſued, and whilſt 
the matter continued hot, ſome fine capillary flowers 
as 1t were, like flowers of Borax, appeared upon the 
upper part of the Glaſs. By degrees, the liquor 
grew more and more clear and tranſparent ; but on 
cooling, acquired the colour and conſiſtence of Ve- 
nice Turpentine, The maſs liquefied, in the ſame 
manner as Turpentine, on applying heat ; but the 
air ſoon rendered it white, turbid, and untranſparent, 
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Ansenic Two drachms of Arſenic being boiled in two ou; 


ces of good Spirit of Nitre, till the greateſt part gf 


the Spirit had exhaled ; and two ounces more of the 
acid being then added, and the whole well ſtirred to. 
gether, the Arſenic totally diſſolved. The ſolution, 
evaporated a little and ſet to cool, yielded enen 
ſmall quadrangular cryſtals; and the uncryſtallized 
liquor looked like a pretty thick ſolution of gum 
Arabic. Henckel obſerves, in his Pyritologia, that 
Arſenic forms a gum-like ſubſtance with Spirit of Ni. 
tre; but does not mention the proceſs. It was in 
conſequence of this hint that I made the two prece. 

ding experiments. 
With vari- A ſolution of Arſenic in pure water changed S. 
ous ſaline rup of Violets green, but not till they had ſtood to- 
_ gether for ſeveral hours. It made no efferveſcence 
Ine lolutij- with any ſaline liquors, acid or alcaline. Nor did! 
ons, obſerve that any precipitation enſued, as a certain 
learned author ſays there does, upon mixing with it 
Oil of Tartar per deliquium, Oil of Vitriol, er 
Aqua fortis. Oil of Tartar ſcarce occaſioned an 
ſenſible cloud; but Spirit of Sal ammoniac threy 
down a little precipitate, There was no precipitation 
or change upon mixing it with ſolutions of vitriolated 
Tartar, purified Nitre, common Salt, Sal mirabile, 
Alum, Borax, Sal ammoniac, and the ſaline concrete 
called fixt Sal ammoniac, It precipitated almoſt al 
metallic ſolutions, but ſome of them ſo ſlowly, that 
an incurious or haſty obſerver would have pronounced 
there would be no precipitation, Solution of Gold 
ſuffered no change at firſt from the admixture & 
the arſenical ſolution; but, on ſtanding for twenty- 
four hours, it let fall a ycllow Precipitate, like Au- 
rum fulminans. Solution of Silver grew immed- 
ately turbid and bluiſh; and, in twenty-four hours, 
depoſited a dark browniſh grey Precipitate. 4 
ſolution of Iron in Aqua fortis continued at fil 
clear; but, on ſtanding for twelve hours, a ſmil 
quantity of ſubtile yellow powder ſubſided. A fol 
tion of Copper in Aqua ſortis gave a whitiſh cal; 
and the bluiſh liquor ſtanding above it turned at a 
i Seh 
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FA Solution of Tin in Aqua fortis was very c Anszwie 
pioull precipitated. Solution of Lead in Aqua for 


tis ſuffered no change at firſt, but on ſtanding yielded 
a plentiful e 1,97 Solution of Mercury in Aqua 
fortis let fall a plentiful flaky Precipitate; on the ſur- 
face of which were obſerved, next morning, ſome par- 
ficles inclining to yellow. Solution of Mercury-ſub- 
Iimate, of Copper in Aqua regia, of Zinc in Aqua 
fortis, and of Regulus of Antimony, continued clear 
and ſuffered no precipitation, Biſmuth diſſolved in 
Aqua fortis is copiouſly precipitated by a large addi- 
tion of the arſenical liquor, but not at all by a ſmall 
one. Solution of white Vitriol yields a yellow pow- 


der; of green Vitriol, a thick yellow Precipitate z 


but that of blue Vitriol depoſites very little. Solu- 
tion of Sugar of Lead, and folutions of Sulphur, 
made both with Quicklime and with fixt alcaline 
Salts, are copiouſly precipitated by the arſenical li- 
quor: the ſulphgreous ſolutions ate precipitated even 
by a tincture made from Arſenic with highly re&ified 
Spirit of Wine : from whence it appears that vinous 
ſpirits diffolve ſome portion of this concrete, The 
kquor filicam, mixed with the watery ſolution of Ar- 
ſenic, coagulates on ſtanding. I likewiſe diſſolved 
Arſenic in Oil of Vitriol, Spirit of Nitre, Spirit of 
Salt, Oil of Tartar per deliquium, and Spirit of Sal 
ammoniac; and mixed the acid ſolutions with alcaliea, 
and the atcaline ſolutions with acids. No precipt- 


tation enſued in any of theſe mixtures, except two 


namely, when Oil of Tartar was dropt into the ſo- 
lution made by Spirit of Salt, or Spirit of Salt into 
that made by Oil of Tartar; in both theſe caſes a 
precipitation happened on ſtanding, moſt readily and 
plentifully in the laſt. 


If the Arſenic be mixed with Mercury- ſublimate, — 
and the mixture expoſed to the fire in a retort, — 


Sublimate will be deſtroyed, or reſolved into its con- 
ſtituent parts. Its acid quits the Mercury, and unites 
with the Arſenic; and there diſtils a butter or Oil of 
Arſenic, that is a ſolution of the Arſenic in the ma- 


ne acid; followed by the revived Mercury. We 


with 
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Anszurfe may judge from hence how little foundation there; 
or the common report that Mercury: ſublimate i, 


adulterated with Arſenic: it is plain that they can. 
not be united together by ſublimation, and Arſenic 
cannot be mixed afterwards wich the maſs, as we al. 
ways meet with it in cakes. The method. propoſed 
for detecting the abuſe, if the abuſe ſhould be prac. 
ticable, is likewiſe erroneous : it is ſuppoſed, that Sub. 
limate mixed with Arſenic will turn black with alca. 
line Lixivia, and pure Sublimate not: but Arſenic 
by itſelf ſtrikes no blackneſs with alcalies, and ſome 
2280 mercurial Sublimates do, probably from their 
eing ſuperſaturated with Mercury. ä 

White Arſenic makes no deflagration with Nitre; 
but extricates the acid of the Salt in a remarkable 
manner. If two parts of Nitre and one of Arſenic 
be committed to diſtillation in a retort, and ſome 
water placed in the receiver to promote the condenſa- 
tion of the fumes; a nitrous pirit will be obtained, 
far more volatile, ſubtile, and penetrating than com- 
mon Spirit of Nitre, and of a beautiful blue colour. 
This ſpirit requires to be kept in veſſels very cloſely 
ſtopt : if the air is admitted, its volatile vapours ſoon 
eſcape, and all its colour vaniſhes (i). A part E 
| the 


ci) Arſenic with Nitre.) Regulus of Arſenic deflagrates ſtrongly 
with Nitre : the Calx or white Arſenic does not ſenſibly deflagrate, but 
makes a conſiderable ebullition, and if the operation is performed in 


open veſſels, alcalizes the Salt. A large portion of the Arſenic re- 


mains united with the Alcali, into a ſaline concrete; which deliquites 
in the air, and diſſolves in water into a viſcous liquor, excepting a little 
flaky matter, which reſiſts both liquid meaſtrua and fire. e arle- 
nicated Alcali melts eaſily into a kind of pellucid glaſs ; which, con- 
tinued in the fire, emits copious fumes, and becomes more and more 
opake, and milky, and difficult of fuſion. The ſame kind of arſe- 
nicated Salt is obtainable by combining white Arſenic with the common 
fixed alcalies. 

When Arſenic and Nitre are diſtilled in cloſe veſſels, the Arſenic re- 
mains combined with the Alcali of the Nitre, into the appearance of 2 
perfect neutral Salt; which diſſolves in water, does not liquefy in the 
air, ſhoots.into regular cryſtals, makes no change in the colour of Sy- 
rup of Violets, nor any efferveſcence with alcalies or acids. It never. 
theleſs precipitates moſt metallic ſolutions made in acids, its Alcali 
uiting with the acid, and its Arſenic with the metal. Urged with 4 
ſtrong fire in cloſe veſſels, it ſuffers no change: even the addition of 
vitriolic acid does not diſunite the Arſenic from the Alcali. Laid on 
burning coals, its compoſition is inſtantly reſolved ; the Arſenic te- 
Ving aud evaporating, | Th 


| GG eos oath ew noo ard ob goes 8 BP 2. © 


MzrALLIC BOPDIꝝEZS. ___anl 
the Arſenic ariſes diſſolved in the ſpirit, as appears Axsxuie 


8 from the liquor making Copper white: what remains... 
2 along wich the alcaline baſis of the Nitre, proves con- 

5 fderably more fixed in the fire than Arſenic by it- 

b {elt. . | 

0 Arſenic is detained alſo in the fire by common al- with al- 
2 calics and earths, and may be converted along with — 
. them into a true Glaſs : thus, if Arſenic be diſſolved matters, 
2 by boiling in a ſolution of alcaline Salt, the liquor 

$ in piſſated, the dry matter mixed with powdered 

5 Flint, and urged with a ſtrong fire as for making 

: common Glaſs, they will all vitrify together. Le- 


mery relates, that in divers operations upon Arſenic 
in glaſs veſſels, there is often met with a vitrified 
matter, not diſtinguiſhable from the common Glaſs 
of which the veſſel is made, except by its being a 
deal more brittle. I have often obſerved ſuch 
a ſubſtance myſelf ; but it was only a clear cryſtalline 
Arſenic, and not a true Glaſs. | 
Arſenic unites in fuſion with all the metals; com- With mgs 
monly promotes their fuſibility, and renders them + 
hard and brittle ; and changes the coloured ones white. 
In a ſtrong fire, a part of the Arſenic evaporating, 
generally carries off a part of the metal, eſpecially of 
the imperfect metals; and the remainder of the me- 
tal, calcining, vitrifies with the Arſenic. Lead formas 
with Arſenic a hyacinth coloured Glaſs, which proves 
a more 
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The arſenical Calx is found likewiſe to expe! the nitrous acid from 
its combination with the baſis of Sca-falt, with common fixt alcalies, , 
with volatile alcalies, and with abſorbent earths 3 though incapable of 
0g the weaker acid of Sea · ſalt from any of theſe. After the ex- 
pulſion of the nitrous ſpirit, the Arſenic remains always combined with 
the Alcali or earth into a neutral ſaline concrete : it may even be tranſ- 
ferred from one into another, from volatile alcalies into abſorbent 
= caths. The Arſenic is not to be diſunited from the earths, any more 
| = than from fixed alcalies, by the ſtronggeſt fire in cloſe veſſels, but rea- 
5 dily exhales iu open ones on the contact of inflammable matter. Hence 
_ Certain ores, which emit no arſenical fumes by * calcination per 
ſe in the common method, on the addition of a little charcoal, yield 
abundance. 
The for egoing obſervations are drawn from a curious ſet of experi- 


ments, by Mr. Macquer, in the French Memoirs for the years 1746 
and 1 748, 
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AxsENIc a more powerful flux for earthy, and other refraQojy 


bodies, than the pure glaſs of Lead. 


Iron may be combined with Arſenic, by mixin 
the Arſenic with fixt alcaline Salt and ſome inflam. 
mable matter, as Sope, powdered Charcoal, Tartar, 
Sc. ſtratifying this mixture in a crucible with thin 
Iron plates or Iron filings, fitting on the veſſel a co, 
ver with a ſmall hole in it, giving at firſt a gentle fire, 
ſuch as the Arſenic by itſelf could bear, and then 
raiſing the fire as expeditiouſly as poſſible, till the 
matter is brought into «fuſion ; or by mixing Arſenic, 
Tartar, and Iron filings together, injecting them in- 
to a crucible ſtrongly heated, and pouring out the 
matter as ſoon as it appears fluid. Thus we obtain 
an arſenicated Iron, hard, brittic, and whitiſh, 
Copper, combined in like manner with Arſenic, 

mes white; and retains ſome degree of malleabi- 
lity, eſpecially if the proportion of Arſenic is not too 
large, or if the compound is melted once or twice 
with Tartar and Borax. An over-proportion of Arie. 
nic makes the Copper not only brittle, but of + ark 
colour, or liable co turn black on expoſure tor a icy 
days to the air. The workmen have different mes 
thods of preparing white Copper for mechanic uſes, 
Some take equal parts of Copper and Arſenic, with 
a little Silver, as one part of Silver, precipitated from 
Aqua fortis after quartetion, to ſixteen of the Cop- 
per; ratify them together, cement in a cloſe cruct- 
ble, and then raiſe the fire to fuſion. Some barely 
melt the Copper with Arſenic fixed by Nitre. Some, 
inſtead of white Arſenic, take yellow or ſulphurated 
Arienic, (of which hereafter) and ſublime it from 2 
good quantity of common Salt: of this Sublimate 
they inject a little upon melted Copper, which gene- 
rally receives from thence a very beautiful white co- 
lour. Some ſtratify and melt the Copper with fixed 
Arſenic and a little Luna cornea; others add a Zinc; 
and the more expert artiſts, inſtead of Copper, uſe 
Braſs. Theſe white metals are made into buckles, 
candleſticks, and different kinds of ornamental furn. 
cure; 
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ture; but are never to be uſed for any veſſels deſigned AxsxNIt 
for containing foods or liquors. — 

Arſenic debaſes the colour of Silver, renders the 
metal brittle, and in part volatilizes it. Silver melted 
in a cloſe veſſel with Arſenic and a little Sulphur, 
forms a red compound, in ſome meaſure reſembli 
the Silver ore. The arſenical Sublimate obtain 
from that ore, ſtrongly heated in a cloſe Silver box, 

netrates the metal, and renders it quite porous. 

Silver cemented with pure Arſenic, remained brittle 
and pulverable after the Arſenic hath been diſſipated 
by gentle calcination. 

Tin melted with Arſenic is ſoon changed in part 
into calx ; and both the calx and the uncalcined part 
retain no ſmall proportion of the Arſenic. The Tin, 
thus arſenicated, appears of a ſparkling white colour, 
and plated texture, greatly reſembling Zinc. Hence 
ſome have imagined it to be a true Zinc; though the 
intrinſic properties of this compound are entirely 
different from thoſe of that ſemimetal. 

Lead melted with Arſenic, begins to boil and 
ſmoke in a leſs degree of heat than is neceſſary for 
producing that effect upon pure Lead. A part of the 
Lead evaporates, part runs into a fuſible ſaffron yellow 
glaſs, and what retains its metallic form proves brittle 
and of a dark duſky colour. 

Gold itſelf is not only rendered brittle and deprived 
of its colour by Arſenic, but volatilized. If the 
mixture be haſtily urged with a ſtrong fire, a part 
of the Gold ſublimes. 

Arſenic has different degrees of affinity with diffe- Afinities 
rent metals. It forſakes Silver to unite with Lead, 2 me- 
and hence in running down the arſenical Silver ores, og 
the workmen commonly add a large proportion of 
Lead to abſorb the Arſenic. In like manner it quits 
Lead for Tin, Tin for Copper, and Copper for Iron. 
White ' Copper melted with Iron filings, recovers its 
original redneſs, the Arſenic being transferred into 
the Iron, Copper has a greater affinity with Mercury 
than it has with Arſenic, Mercury amalgamated _ 
white 
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re white Copper, takes up only the pure Copper, the An 
— ſenic — 4 rejected — the ſurface. Arſenic is mom 
_ eaſily ſeparable from all the metals than Sulphur is; 
though Sulphur is not rapacious, or apt to volatiliz: 
them, like Arſenic, it adheres to them much more 
ſtrongly. 

ies. Arſenic is employed for ſundry mechanic uſes; by 
the dyers, as an ingredient in the compoſitions of 
ſcarlet and other fine reds ; by the girdlers and pin. 
makers, for whitening their Braſs or Copper; by 
the goldſmiths, for enamelling ; by the glaſs-makerz, 
for promoting the fuſion of the fritt, and the clear. 
neſs and tranſparency of the glaſs ; by the porcelane. bo 
makers, in white glazings; by the preparers of com. 
pound metals, for communicating a Silver whiteneſs to 
Copper; by the aſſayers it is uſed in the form of glak, 
for promoting the ſcorification of refractory ores which 
participate of Tin and Antimony, and which will not 
Arſenical work off but run into lumps in the cupel. I know 
compound an artiſt who prepares a beautiful metal, like the 
metals. fineſt Steel, by melting caſt Iron with Arſenic and 
Glaſs, and adding a little Tin during the fuſion, 
The beauty of the metal depends in great meaſure 
upon the proportions. In Vienna, a metal is made 
for ornamental uſes, reſembling the fineſt Silver, from 
Iron, Tin, and Arſenic ; perhaps with the addition 
of a little Copper. Arſenic is uſed alſo in folders, or 
for uniting Iron with Tin, in ſome places in the mak- 

ing of tinned Iron plates. 


Medical Arſenic is a moſt violent poiſon to all animals; 
hiſtory. unleſs the wolf ſhould be an exception, who is ſaid, 
probably without ſufficient foundation, to be only 
purged by it. The utmoſt caution is neceſſary, 1 

all operations upon Arſenic, to avoid its fumes, | 

is on account of the danger attending ſuch opera- 

tions that this mineral has hitherto been ſo little ext- 

mined by the chemiſts. The deſtroying of rats, 

mice, or other domeſtic animals, by means of Arle- 

nic, is full of danger; the operation of the "ow 

ing 
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ing ſuch, that part of it is diſchatged, and apsemc 
Bn t induced to drink. Hence foods, liquors, — 
and the provender of cattle, have too often received 6 
| a poiſonous taint. If we cannot catch thoſe animals, 
| we may nevertheleſs be cleared from them by much 
ſafer means than the uſe of Arſenic, Freſh night- 
made is their enemy. If the juice of the leaves or 
| WT berries of that plant, or the diftilled water of the 
5 freſh herb, be made into pellets with meal; the rats, 
\ WE vithout taſting the pellets, will forſake the places 
where they are laid. 1 
: With regard to the effects of Arſenic in the human 
body; a nauſea, ſickneſs and reaching commonly 

enſue in about half an hour after taking it; followed 
) by violent vomitings, hiccups, and pains in the ſto- 
+ WE mach and bowels. Convulſions and palſies of the 
N limbs preſently ſucceed, with intenſe heats, cold ſweats, 
l palpitations of the heart, extreme anxiety, reſtleſſ- 
neſs, proſtration of ſtrength, thirſt and dryneſs of 
the mouth and throat, loſs of reaſon, and at laſt 
death. If the quantity taken has been conſiderable, 
the ſtomach and inteſtines are often found upon diſ- 
ſection corroded or perforated; though in general the 
patient expires, before the action of the poiſon has 
proceeded to ſuch a length. There are many poiſons 
vhich act by coagulating the juices; but the operation 
of Arſenic is erroneouſly ſuppoſed to be of this kind. 
Arſenic rather liquefies than coagulates the blood, 
and makes no change in its colour, Of milk, ſa- 
ha, and other animal juices, it rather prevents than 
promotes the coagulation. It is better to acknow- | 
ledge our ignorance, than to advance groundleſs 
Wy conjectures, - 
Several ſubſtances have been propoſed as antidotes to Antidote, 
chis poiſon. Thoſe who imagine Arſenic to be an Al- 
ali, recommend acids; and thoſe who imagine it a cor- 
WY "olive acid, direct alcalies for counteracting its effects: 

but Arſenic is apparently neither one or the other. 
l rock Cryſtal, or Bezoar, or the roots of the elder- 
ee, by ſome ſtrongly recommended, have ſeemed 3 
L 0 
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Axsxxie do ſervice where Arſenic has been taken; it was my 


Way on thoſe ingredients, but on the oils or fats uſed alo 
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might be corrected and rendered fate ; and have eye 
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with them, that the good effects of the medic? 
depended, Oils, fats, warm fat broths, freſh butte; 
milk taken plentifully and repeatedly, are the on 
antidotes ; both for obtunding the force of the Ar, 
nic, and promoting its diſcharge by vomit. If th 
yomiting does not freely ſucceed by the liberal uſe d 

theſe kinds of ſubſtances, ſome mild emetic nut 
be called in aid; the expulſion of the poiſon being 


being thus removed, oily glyſters, and a gentle lan. 
tive are neceſſary, to obtund and evacuate ſuch 
of the Arſenic as may have paſſed into the inteſtines; 
after which the ſtrength is to be recruited by prope 
analeptics. 

Chemiſtry is capable of converting ſundry poiſon 
into medicines. Thus the virulent antimonial Re. 
gulus is changed by that art into the mild diaphoreti 
Antimony; the violently corroſive Sublimate of Mer. 
cury, into the mild Mercurius dulcis. Some han 
been hence induced to imagine, that Arſenic all 


ventured to put ſo dangerous a ſpeculation in pra- 
tice. A preparation of Arſenic with Nitre has bez 
actually Gd by certain people about Berlin and un 
other places, under the title of a ſpecific febrifugs 
But Arſenic, however prepared, continues Arſenic 
ſtill, We can mitigate and obtund, but we canndt 
deſtroy its power. See Stahl's Menſis novembris, eu- 
titled Anchiater five venenum pro remedio venditum. 
There are many examples of even the extemi 
application of Arſenic, producing dangerous com 
ſequences. Thus Hildanus mentions great debility 
a high fever, delirium, anxiety, palpitation of tie 
heart and tremor of the limbs, from ſcarcely a graf 
of Arſenic applied to an ulcer in the foot. Some 
nical preparations have nevertheleſs been recon 
mended againſt cancers and cancerous ſores. And 
Arſenic itſelf has been worn on the pit of the dom 
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in times of the plague, as if one poiſon was to be AnsENie 
= out by another. The celebrated Dr. Mead has YL 


ſhewn, that the uſe of Arſenic as an antipeſtilential, 
proceeded from an erroneous opinion of its being the 
{ame with the ſubſtance recommended in that intention 
by the Arabians, under the name of darſini. The 
darfini of, the Arabians was no other than Cinnamon, 
though ſuppoſed, from the affinity in ſound, to have 
been Arſenic. | 


Caſes frequently happen, in which we are called Marks for 
upon to determine whether a particular ſubſtance be diffin- 


Arſenic or not; as when powdery matters are found f. 
in the ſtomach of thoſe who are ſuſpected to have 

died by poiſon. Arſenic, in a ſolid form, may be 
diſtinguiſhed by its yielding, in the fire, white fumes 
and a garlic ſmell ; 'and by its whitening Copper, 
This laſt trial is moſt commodiouſly made, by placing 
a little of the powder betwixt two clean, 22 
copper- plates, binding the plates firmly together with 
wire, cloſing the juncture all round with a good lute, 
and then heating them red-hot. We may try alſo 
whether ahy reguline or ſemimetallic matter is obtain- 
able, by means of Tartar and Suet. Arſenic diſ- 
ſolved in liquors is much more difficultly diſcovered z 
and I can ſcarce propoſe any thing in this view, be- 
lides the experiments on ſolution of Arſenic formerly 


related. But I forbear to ſay any thing further on 


this head, leſt, in endeayouring to diſcover Arſenic, 


| ſhould furniſh means for rendering it leſs eaſily 


diſcoverable. 


The principal preparations of Arſenic are, fixed Frepara- 


Arſenic and the arſenical magnet. Fixed Arſenic is 
made by gradually injecting powdered Arſenic into 
melted Nitre, commonly in the proportion of one 
part of the former to two of the latter. When the 
ebullition is over, the crucible is covered, the matter 
kept melted for a little time with a ſtrong fire, and 
afterwards edulcorated with water. The arſenical 
magnet is a mixture of equal parts of pure white Ar- 


ſenic, Sulphur, and Antimony, reduced ſeparately 
Vol. I. OE into 
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AxsExic into fine powder, then mixed, put into a glaſs 
et in ſand in a crucible, and urged with a very gra 
dual fire, till the matter is melted into a red vitreou 
maſs reſembling a deep garnet or ruby. We mu 
be cautious in handling this arſenical glaſs, 28 z 
wound received from it may be dangerous. 


Natural Pure cryſtalline white Arſenic is never found natire 
Hiſtory. in the earth. A powdery white Arſenic is now and 
then met with in ſome of the Bohemian and Saxon 
mines; though even this ſeems to be not a natur 
Arſenic, but to have been ſeparated and ſublimed 

from the ores, by the wood fires made in the mine 

for burſting the maſſes of ore. It is obſervable, tha 
Saxony, of all countries in the world, is the richet 

in arſenical ores; and that the richeſt Silver WQ d 
abound with Arſenic. | A; 

Some of the proper ores of Arſenic are of a whitiſh, 

and others of a blackiſh colour, and both ſorts have * 

more or leſs of a ſparkling metallic aſpect. The fi 1 

are called white Pyritæ, or miſſpicke! ; the latter fi 
genſteinerta. They conſiſt moſtly of Arſenic, blended 

with a conſiderable proportion of earthy or ſtony 
matter, but with little if any mixture of any other 
metallic body. | 

Prepara= The preparation of Arſenic was diſcovered only che 
— 1 about two centuries ago. The ancients were una 8 
lenic. quainted with our Arſenic ; their ace Or aggimun 
| being our orpiment. The greateſt quantities are pie. 
pared at Geyerſberg, near the village Ehrenfrieder- Wl 

dorf, in Miſnia, from ores brought thither fron 05 
Schneeberg and other Saxon mines. The ore 17 


thrown into a furnace reſembling a baking oven; Wl da 
whoſe flew is an horizontal pipe, near an hundred fr WW an- 
thoms in length, of conſiderable width at the en if pe 
where it communicates with the furnace, and gro: the 
ing gradually narrower to the other end. The ore » me 
every now and then ſtirred and turned in the fu 22 
nace, to promote the extrication of the Arſenic; WW if 
which ariſes in fumes into the pipe, and there 0 dit 
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ſublimation in clofe veſſels, with the addition of a 
little Pot-aſh, which detains its impurities: In this 
operation, the fire which elevates the Arſenic heating 
the receiver, the flowers melt together into the cry- 
ſtalline maſſes brought to us. The whiteſt and pureſt 
Arſenic, ſublimed with a little Oil, from Iron filings, 
of from any inflammable matter, becomes grey or 
blackiſh like the crude meal; and becomes white 
again by a reſublimation from Pot-aſh, Henckel ob- 
ſerves, that Quickſilver alſo detains this inflammable 
or colouring, matter, and does it more effectually 
than any other ſubſtance. — The ores, particularly 
che black ſort, ſublimed in cloſe veſſels, without ad- 
e yield a light porous, foliaceous, Regulus of 
Arſenic. 


. 
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Which evaporating during the fuſion of the ore, in 
part coridenſes about the top of the furnace, and 
forms ſublimates of various colours, white, grey, 
@ jcllowiſh, Sc. according to the admixture of Sulphur 

or other matters. The Arſenic carries off in its ex- 
N halation ſome portion of the metal. At Andreaſberg, 
che arſenical vapours which ariſe in the working of 
W Silver ores, are caught in a proper reſervoir, and ſome 
Silver recovered from the Sublimate. 
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bold. This appears of a whitiſh colour, ſomewhat 
5 darker than the white Arſenic ores ſtrictly ſo called, 
and differs from them remarkably in ſome of its pro- 
berues; yielding, after the diſſipation of its Arſenic, 
WT fie blue Glaſs called Smalt, and the ſubſtance com- 
monly uſed for tinging Glaſs blue under the name of 
Lare, Zaffera, Zaffloer, &c. This ore is molt plen- 
particularly near Schneeberg in the 


x tiful in Saxony, 
Wo diſtrict of Miſa It is found alſo in ſeveral other 
| ; Q 2 parts 


penſes into a ereyiſh or blackiſh powder called Meal Ansextc 
Hyſenit. The meal Arſenic is refined by a ſecond www 


The red Silver ores, ſeveral of the Copper-ores, Arſenie in 
and moſt of the ores of Tin, abound with Arſenic y ores. 


There is a ſingular ore of Arſenic called Cobalt, 3 
Wy Cobaltum pro cæruleo, Cadmia metallica, Blaufarben 


MEzrArl IIc BoDI1Es. 


Cogr parts of Europe. At St. Andreaſberg in the Upper 
ny 


artz, large quantities have been met with for up- 
wards of twenty years; but the manufacture of 
Zaffre and Smalt is confined to Saxony alone, no 
method having been found elſewhere of making the 
colour ſucceed. Saxony has long ſupplied all the 
other parts of the world with theſe commodities, 
and exports them even to the Eaſt-Indies. The ge- 
neral method of preparing them is deſcribed by 
Kunckel; but there are ſome particular managements 
in the operation, which the workmen are bound by an 
oath not to reveal; and a prohibition is laid on the ex- 

portation of unmanufactured Cobalt (K). 
8 The 


(k) Cobalt.) This mineral, in its purer ſtates, is conſiderably com- 
_ and heavy, and not unfrequently of a ſemimetallic 8 
ts texture is always ſine; ſometimes granulated, or compoſed of mi- 
nute grains ranged iuto ſmall ſtriæ; ſometimes ſmooth and even, with- 
out any diſtinguiſhable grain. Its colour is ſometimes a pale iron grey, 
ſometimes a darker bluiſh or blackiſh grey. From variations in the 
appearance of the mineral itſelf, or from its different admixtures, ſome 
of the mineralogiſts have divided it into diſtinct ſpecies, the principal 
of which are theſe. (1.) Dark grey Cobalt: compact, ponderous, 
and of a very fine grain. This fort is ſaid to be the moſt eſteemed at 
the Saxon works, and to afford the fineſt blue glaſs. (2.) Bright pale 
grey or aſh-coloured Cobalt; of a ſomewhat looſer ſtructure, and leſs 
ponderous. This kind has a great reſemblance to the arſenical Pyritz, 
and {ome of the white Silver and Copper ores z from which thoſe who are 
accuſtomed to the inſpection of theſe minerals diſtinguiſh it, pretty 
readily, by the colour of the Cobalt heing ſomewhat duller, and its 
texture finer. (3.) Vitreous Cobalt; in ſtructure reſembling melted 
ſcoria or glaſs, of a bright bluiſh grey colour; called by the Germans 
Schlackenkobold, flag Cobalt. (4.) Cryſtalliform Cobalt; affecting 
chiefly a cubical figure, ſometimes perfect, but commonly with the 
angles imperfe&t. (5.) Specular Cobalt; intermixed with glittering 
talky flakes. (6.) Earthy Cobalt ; blended with varions earths into 
ſoft friable compounds, of a black, ycllowiſh, grey, or other colours. 
(7.) Flowers of Cobalt. Theſe are of a loole radiated ſtructure, and 
generally not fo heavy as the foregoing ores. The external parts are 
of a fine pnrpliſh red, a violet, or a peach bloom colour. Sometimes 
the whole mals is elegantly tinged with theſe colours throughout, but 
more commonly the internal parts are of a greyiſh or leaden hue. 
They are never found in great quantities, or forming regular veins; 
but only in detached maſſes, lodged in clefts of ſtones, in places to 
which the air has had free acceſs. They appear to proceed from a 
ſpontaneous reſolution of ſome of the foregoing minerals ; molt 
which are found upon experiment to yield nearly ſimilar effloreſcences 
en being expoſed in heaps for a length of time to a moiſt air. Where, 
ever the workmen meet with theſe flowers, they expect a rich vein o 
Cobalt in the neighbourhood. =. The 
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The ore is firſt reduced into powder in ſtamping- Cozarr 
mills ; then calcined, and the Arſenic collected, in the 


manner above deſcribed. There maining mineralis pul- 
verized and calcined afreſh, and this repeated perhaps a 
third time, that the Arſenic may be completely ex- 
pelled. After the laſt calcination, it is paſſed through 
2 fine ſieve, which is moved by a mill: what will 
not paſs, is ground and calcined again. The powder 


thus prepared is fit for making either Zaffre or. 
* Smalt. . 


For Zaffre, a quantity of Flints, or of the flinty zaffre. 


ſtones found adhering to ores, and called by the miners 
quartz, is reduced into a fine. powder, and ſifted. 
One part of the calcined cobalt is mixed with two, 
three, or more parts of the powdered Flint, accord- 
ing as the Zaffre is intended to be of the beſt or 
of an inferior kind. This mixture is moiſtened with 
water, and preſſed cloſe into wooden cafks for expor- 
tation. On ſtanding, it acquires by degrees a-ſtony 
hardneſs ; though, if no water is added, it continues 
powdery or crumbly. It is uſed for tinging Glaſs of 
various ſhades of blue; and for the blue glazing of 


3 earthen 


The Cobalt mines of Schneeberg are ſaid to be two or three hundred 
fathoms deep; and the Cobalt lodged at great depths to be of a better qua- 
lity than that which is near the ſurtace. The Schneeberg hill, according 
to the ancient chronicles of Saxony, yielded at - firſt only an Iron ore; 
which on ſinking deeper, about the beginning of the — cen- 
tury, was ſucceeded by a very rich ore of Silver. This alſo, being at 
length exhauſted, gave place to Cobalts. Some pieces of the Cobalt 
ores are ſtill found to participate of Silver, and even of Gold. Schluter 
relates, that he has ſometimes obtained after the proportion of three 
ounces of Gold and upwards upon the hundred pounds. Theſe metals 
however, far from being eſſential, as ſome have raſhly ſuppoſed, to All 
Cobalts, are entirely accidental even to this : nor are they equally dif- 
fuſed through thoſe maſſes in which they happen to be lodged : different 
pieces containing different proportions, and ſome none at all. 

Cobalt has been met with in ſome paris of England; at Mendip 
hills in Somerſetſhire, and in Cornwall; in which laft county it has gf 
late been dug in conſiderable quantity, though not entirely agreeing 
in quality to the accounts given by authors of the forts which are ma- 
nufactured in Saxony. It is ſuppoſed that the Chineſe, and more par- 
Ucularly the Japoneſe, had formerly mines of an excellent Cobalt, 
With which were painted the tine blues of their ancient porcelanes ; but 
that theſe mines are now exhauſted, and that the inferior blues of their 


Buck ware are painted with the Saxon Zaffre imported to them by the 
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Cos aur earthen ware. I have known Lapis lazuli imitated 
> with it. 


Smalt, 


Smalt is made by mixing the calcined Cobalt with 
A certain proportion of ſand and Pot-aſh, the com- 


mon ingredients of Glaſs, and vitrifying the mixture 


with a ſtrong fire. After the fuſion, a metallic mat. 
ter, called Regulus of Cobalt, is commonly found 


at the bottom, This 1s employed in ſubſequent vi- 


trifications. The whiter the ſand, and the purer the 
Pot-aſh, the finer will be the colour of the Glaſs; 


and the ſmaller the proportion of theſe ingredients, 


the deeper the colour: hence the different ſortments 
of Smalt, common, good, fine, and ſuperfine, The 
Glaſs of each kind is ſtamped in mills, ground be- 
twixt two hard ſtones, waſhed, further ſorted, dried, 
and packed up ({). 

2 | White 


(1) Zaffre and Small.) The preparation of theſe concretes was long 
pt an entire ſecret, and their origin in general unknown, Many 


| ave ſuppoſed Zaffre to be a native earth or ſtone ; and even the learned 


Dr. Merret, after rejecting this opinion, endeavours to eſtabliſh a no 


leſs erroneous one, that it is a compound of Braſs, Calamine, and 


Sand. Libavius however, ſo early as the year 1506, gave ſome accovuyt 


of its true production. He ſays that, after the eliquation of Biſmuth 
from its ore, recrementa in lignis & ſhuea ſubſiftunt . , « gu . + +» 


reverberii furno exercitata, in lazurium figulorum witrariorumgue & 
imilium tranſmutantur, titulo æapharæ. Kunckel was the firſt who gave 
any circumſtantial detail of the method of prepiring theſe ſubſtances ; 
and to his account ſome later writers have added further particulars. 
As attempts are making to introduce this manufacture into England, it 
may be proper to collect into one view all the information we can pro- 
cure from them jn regard to the management of the proceſs in Saxony. 

The Cobalt taken out of the mine, is broken with hammers into 
Red about the ſize of a hen's egg; and the ſtony involucrum, with 
fuch other heterogeneous matters as are diſtinguiſhable by the eye, as 
much as poſſible ſeparated. In this ſtate, it is aſſayed, valyed, taxed, 
tithed, and delivered to the manufactures. In digging the mines, 
the workmen frequently meet with hard ſandy maſſes cutting and in- 
errupting the vein. Theſe are broken in mills ; apd the Cobalt, that 
had been imbedded in them, ſeparated by ſieves. 

The mineral, brought to the manufactures, is pounded in ſtamping 
mills, and ſifted through braſs-wire ſieves. According to ſome, 
lighter earthy parts are waſh:d off by water. It is then calcined, i 
large flat-bottomed, arched furnace, reſembling a baking oven, in wh 
the flame of the wood reverberates upon the ore, Thy mineral is oe. 
caſionally ſtirred or turned during the calcination, with long handl 
iron hooks or rakes 3 and the proceſs continued till it ceaſes to emit any 


fume. An hundred pounds ure faid to loſe twenty or thirty. Sony 
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White Arſenic, ſublimed with one tenth its weight Cog AL 
of Sulphur, forms a yellow compound, which melts 2 
together, if the receiver is heated, into ſemitranſpa- and 10d 


Q 4 rent arſenic. 
gome relate, that the calcination is rn ſeveral times, the ore beth 
ch ti 


taken out and ground into powder each time ; others, that it is calcine 
but once, and the calcination continued from four to nine hours, ac- 
cording to the quality of the Cobalt. Some of the aſſayers lay great 
ſtreſs on the degree of calcination ; and report that on this circumſtance, 
not only the beauty of the colour, but the quantity of coloured glaſs 

- obtainable, in great meaſure depend; and that the degree of calcination 
which ſome Cobalts require, would be injurious to others. Some, how- 
ever, ſeem to be of opinion, that Cobalts may be aſſayed with ſufficient 
accuracy, both in regard to colour and quantity, without any calcina- 
tion at all, by barely melting the ore with Borax. The Cobalt taken 
out of the calcining furnace is paſſed through very cloſe brafs-wire 
ſieves ; and ſuch part as has concreted into lumps, pounded and ſifted 
afreſh, till the whole is reduced into fine powder. 

During the preparation of the Cohalt, ſome Flints are calcined in 
another furnace, and thrown red-hot into water; by which they are 
rendered friable and eaſily pulverable. The pureſt and whiteſt ſtones 
are made choice of; or ſuch at leaſt as become white by calcination, 
In want of theſe white ſand is uſed. 1 | 

Zaffre is compoſed of one part of the calcined Cobalt, and one or 
two of the calcined Flint, mixed together by ſhaking in a wooden box 
and ſifting, and then moiſtened with water. Macquer and ſome others 
report, that a certain quantity of Pot- aſn is added to the above mixture, 
and the whole imperfectly melted. This account has little probability; 
as the ſtony powder is very diſtinguiſhable in Zaffre, without any ap- 
pearance of its having been united with the Cobalt by fuſion ; and as 
the maſſes have the ſhape of the wooden tubs in which they are brought 
to us, and conſequently cannot owe their hardneſs to fire. 

For making the blue Glaſs, called in the maſs Smalt, and when pow- 
dered Smalts or potuder blue; one part of the calcined ore is mixed with 
one, two, or more of the Flint, and one or more of Pot- aſn; and the mix- 
ture melted in large crucibles in a furnace much reſembling that of the 
glaſs-houſe. In each furnace are generally fix crucibles, placed about 
the middle of its height. 

The furnace has two doors, one in the front, the other behind. 
Through the latter common billets are put in; through the former 
ſplit wood, dried almoſt to Charcoal in an adjoining oven heated by 

e furnace. In the front door is an aperture, for introducing ſmall 
eſſays which is occaſionally cloſed with a piece of loam. In each ſide 
are three apertures for conveying the matter into the crucibles, and, afier 
fuſion, taking it out with Iron ladles. Above theſe are three others, which 
are opened occaſionally for introducing the tongs to move or ſettle the 
crueibles. At the bottom are two more apertures, for taking out the 
aſhes and ſuch part of the Glaſs as may have run out and fallen down 
among them ; this is melted over again. | | 

After the fire has been continued for ſix hours, the matter is ſtirred 
every quarter of an hour, with iron rods, to make the mixture the 
more equal. The fire is kept up in all, for the beſt Smalt twelve hours, 
for inferior kinds ten or eight. The mark of ſufficient vitrification is, 

e Glaſs which adheres to the Iron ſtirrer drawing out _— _ 

thread. 
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Azsgnierent cryſtalline maſſes, called..yellow Arſenic. If the 
woy— quantity of Sulphur is doubled, the compound proves 


more opake, and of a fine red colour, and hence is 
| | | called 


thread, The whole is now taken out with ladles, and poured into a 
tub of cold water, to render it more eaſily pulverable. 

At the bottom of the crucibles is found ametalline Regulus, of a whitiſh 
colour, inclining to red, and extremely brittle. When the crucibles 
have become unfit for any further fuſions of the Glaſs, theſe Regul! are 
melted in them, and are thus reſolved into two diſtinct metallic bots 
one of which falls to the bottom, and another which floats above. The 
firſt is ſaid to be Biſmuth ; the latter is a ſemimetal of a different kind, 
which yields a blue Glaſs, and accordingly is pulverized and added in 
freſh mixtures, a fe 

The Glaſs appears in the maſs of an opake deep blue, almoſt black; 
when reduced into moderately fine powder, of a pleaſant light blue; 
the further it is comminuted the aler. It is firſt beat in a ſtamping» 
mill, and paſſed through a braſs-wire ſieve, an iron one being apt to 
ruſt and ſpoil the colour; after which, it is ground with water, on 2 
ſmooth hard tone placed at the bottom of a large vat or tub, by two 
other hard ſtones turning vertically: the water, loaded with the fine 
powder, is let off by cocks into other veſſels, and ſuffered to ſettle; 
after the coloured powder has ſubſided, a white one remains ſuſpended 
in the water, which is now poured off, that the white matter may ſettle 
by itſelf: this is employed in freſh mixtures in the room of Flint and 
Potaſh. The coloured powder is waſhed again, dried in a ſtove, paſſed 
through fine ſieves, and divided into different ſortments, according to 
the fineneſs of the powder and the beauty of the colour. In the laſt 
place, jt is moiſtened with a little water, and packed up in caſks for 
exportation. 

he richneſs of the Cobalt is judged from the quantity of Flint and 
Potaſh with which it will form a ſufficiently deep powder blue. The 
manufactures are provided with aſſayers, for determining the quantities 
which different parcels pf the ore will bear. The produce of Smalt 
appears to be never leſs than equal, nor more than four times the weight 
of the crude ore, : 

Chemical hiftory of Cobalt.) The colouring matter of Cobalt appears, 
not, as has been' generally ſuppoſed, to be an earth, but a ſemimetal of 
a peculiar kind, eſſentially diftin& from all others; revivable, in its 
2 metallic form, either from the blue Glaſs or the calcined Co- 

alt, by fuſion with the common inflammable fluxes. To Dr. Brandt, 
of the Swediſh Academy, we owe the firſt knowledge of this ſubſtance 
as being a ſemimetal /uz generis ; it is called Regulus of Cobalt. 

Cobalt may be lookgd upon as the ore of this ſemimetal : its other 
contents are as various and inconſtant as thoſe of any other ores- Al- 
moſt al} Cobalts contain a large admixture of Arſenic, ſome of Iron, 
and pthers of Biſmuth. The greater number participate alſo of another 
new ſemimetal firſt diſcovered by Mr, Cronſtedt in the year 1751, and 
called, from the name of the mineral which yields it moſt plentifully 
Nickel. The twp metallic Reguli, which ſeparate on making the Glaſs, 
appear to be Biſmuth, and a part of the tinging Regulus of the Cobalt; 
for it is a property of theſe two ſemimetals not to mingle in fuſion with 
one another, 15 * 
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5s called red Arſenic. This is of a; leſs beautiful red Axs zx 
than the combination of Sulphur with Mercury, that 


is, Cinnabar; and has its colour debaſed, whilſt ay 
. 


The blue Glafs depends on the vitrification of the colouring ſemime- 
tal; and metallic ſubſtances in general cannot be vitrified, or combined 
with vitreous matters, till they are deprived of their metallic form, and 
changed into calces. Moſt metals are naturally, in their ores, in the ſtate 
of . the Regulus of Cobalt is often naturally metallic, and ſubſides 
in its proper form upon bringing the ore into fuſion, without any of the 
inlammable additions, which moſt other ores o__ for the revival of 
their metal. Several ſpecimens of Engliſh Cobalt, moderately roaſted 
fill greateſt part of the Arſenic was judged to be diſſipated, and then 
melted with different vitreous compoſitions, yielded a large portion of 
Regulus, the Glaſs acquiring * a browniſh or blackiſh colour, pro- 
bably from ferrugineous or other heterogeneous admixtures: on 
ſtrongly calcining the mineral, by long continued fire or by Nitre, the 
Glaſs turned out blue, and little or no metallic matter ſeparated, 


REGULUS of COBALT. 


Egulus of Cobalt is a brittle ſemimetal, fuſible in a moderate red 
heat, nearly the ſame with that in which Silver melts. On con- 
tinuing the fire, it changes ſlowly into a blackiſh calx ; which, ur 
with a very violent fire, runs at length into a bluiſh black Glaſs. | By 
the addition of different proportions of vitreous matters that have no 
colour, all the different ſhades may be obtained, from the deepeſt to 
the lighteſt blue. The glaſſes that are moſt loaded with colour, if held 
in the flame of a candle, crackle, ſwell, and become white. 

It does not amalgamate with Mercury, nor mingle in fuſion with 
Biſmuth : with this laſt it is rendered miſcible by the mediation of Nie- 
kel or of Regulus of Antimony : with all the other metals it mingles 
readily. It whitens Copper, and renders it brittle, but ſeems remark- 
ably to improve the malleability of Iron: Brandt relates, that the me- 
tal obtained in fuſion from a ferrugineous Cobalt-ore, and which was 
found to be compoſed of Iron with a conſiderable proportion of this 
Regulus, proved as malleable as the beſt forged Iron: this compound 
calcined and vitrified, yielded a good Smalt; the black Glaſs, which 
Iron affords, ſeeming to be of little injury to the blue of the Cobalt. 

Regulus of Cobalt, both in its metallic form and in that of a'calx, 
diſſolves readily in Aqua fortis into a red liquor. As few metallic bo- 
dies beſides are ated upon by that acid when fully calcined, and as 
thoſe that are do not influence the colour; we are hence furniſhed with 
means of diſcovering this Regulus in ores after ſtrong calcination, 
whatever other metal they may contain. Kn 

Solutions of the ſemimetal, or tinctures of the calcined ore, made in 
the pure nitrous acid, ſuffer no change of colour from heat. If Sea- 
alt or its acid is added, they aſſume a deep emerald green when mode- 
lately warmed, and on cooling become red again as at firſt : duly in- 
biſſated, they yield roſe - coloured cryſtals, which change their colout 
in the ſame manner. See p. 170. 

Pure Spirit of Salt 4 this ſemimetal into a reddiſh yellow li- 
guor, which inſtantly becomes green from a very gentle warmth, On 
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Axszn1c of Cinnabar is improved, by grinding into fine powder. 
ad If the quantity of Sulphur is a little increaſed above 
the proportion which affords the yellow Arſenic, an 


orange 


1 


ſaturating the ſolution with urinous ſpirits, the Precipitate appears 
firſt — but afterwards becomes Ay and at length yellow. * 

The vitriolie acid diſſoves this ſemimetal more flowly than the two 

ing. The ſolution is of a roſe-colour, and ſuffers no cha 

from heat; but in evaporation, it throws off to the ſides of the glaſ 
a blue yan) which, on cooling, grows white. Fixt alcalies preci. 
pitate from this ſolution a white powder, volatile fpirits a greyiſh one: 
en adding more of the fpirit, the Precipitate is taken up again, and the 
liquor appears of a beautiful red. 

This ſemimetal is precipitated from acids by Zinc, not by Iron, 


| C 


ckel is a white ſemimetal, when compared with Silver inclinin k 
a little to reddiſh, of a cloſe texture, and very bright. Its ſpe” 
cific gravity is to that of water nearly as 84 to 1. ; 

It melts in a ſtrong red or light white heat; and, on continuing the 
fire, riſes up into little effloreſcences, which change at length into a 
deep green calx. By a longer continuance of an ingenſe fire, the calx 
becomes brown, but does not vitrify, nor is it diſpofed to vitrification 
by the addition of Glaſs. Nevertheleſs Borax, fuſed with the ſemi- 
metal itſelf, acquires a conſiderable reddiſh brown tinge : this vitreous 

g matter, further urged, becomes violet, and at laſt colourleſs, like 
2 tinged with Manganeſe. Mixtures of Nickel, Regulus of Co- 
alt and Iron, being fight calcined and fuſed with Borax, the Iron 
ſeparates firſt in form of a black Glaſs ; on repetitions of the proceſs, 
the — — of Cobalt vitrifies, blue; leaving behind the pure Nickel, 
more difficultly vitreſcible than any other of the imperfect metals. 

Nickel makes no conſiderable detonation with Nitre; and is v 
flowly corroded by it into a yellowiſh green fuſible ſcoria. With Sul- 
phur it has a great affinity, abſorbing it from moſt, if not all the other 
metallic bodies, and detaining it in a very ftrong fire ; even the calces, 
thoroughly burnt, perfectly unite with it. The ſulphurated Nickel is 
externally of a bright metallic arance, internally yellow, very 
hard, and compact as Steel: it * and, before a bellows, 
throws out red ſparkles with conſiderable noiſe. 

It refuſes any degree of union with Silver, Quickfilver, and Zinc; but 
mingles readily with all the other metals, and proves a medium for uni- 
ting two repugnant ones, Biſmuth and Regulus of Cobalt. It renders 
the malleable metals hard and brittle, whitens Gold and Copper, and 
diſpoſes the latter to tarniſh quickly in the air. 

It diffolves with eaſe in the nitrous and marine acids into a deep green 
liquor: hence the green tincture which ſome ſorts of Cobalt communi- 
cate to theſe menſtrua, and which has generally heen attributed to Cop- 
per. It is not ated on by the vitriolic acid, whether concentrated or 
diluted. It is not precipitated from acids by any metal; and but low 
by alcaline Salts, into a greeniſh white powder: volatile alcalies, add 
in larger quantity than is ſufficient to precipitate it, take it vp again, 
the liquor appearing, blue. This 
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orange coloured Sublimate is obtained. The more Azzznic 
the Sulphur is increaſed, to a certain point, the Sub- 
limate proves the redder, and mare volatile. When 
equal parts of each are uſed, the dark red colour is 
diluted into an aurora, and the mixt coneretes into a 
beautiful tranſparent maſs, called ruby of Sulphur or 
of Arſenic, or golden Sulphur. | 

The workmen, in making the red and yellow Ar- 
ſenics, take, inftead of white cryſtalline Arſenic, the 
rough meal as it firſt ſublimes from the ore. Some- 
times they mix the meal Arſenic with ſulphureous 
ores inſtead of Sulphur itſelf, or Sulphur with the ar- 
ſenical ores ; and ſometimes they extract yellow or 
red Arſenics by one ſingle ſublimation from minerals 
in which Arſenic and Sulphur are naturally contained. 
Henckel relates, that the ration of red and yel- 
low Arſenic, with pure white cryftalline Arſenic and 

e Sulphur, does not ſucceed, or not without great 
difficulty. But if pure white cryſtalline Arſenic be 
mixed with one tenth its weight of pure Sulphur, they 
may be eaſily melted together, in a glaſs body, into a 
ſemitranſparent, orange-coloured or reddiſh maſs, which 
ſublimes into a ſemutranſparent, citron- yellow, hard, 
brittle, ſublimate; a minute portion of more fixed mat- 
ter remaining at the bottom, The proportions of Arſe- 
nic and Sulphur, in theſe kinds of compoſitions, may 
be judged from their ſpecific gravity; the gravity of 
Arſenic being to that of Gold as 1 to 5, whilſt the 
gravity of Sulphur is to Gold only as 1 to 9: hence, 
the more Sulphur they contain, the lighter ; and the 
more Arfenic, the heavier they will be. 9 
ous quality, which the Arſenic poſſeſſes by itſelf, is, 
in theſe, conſiderably abated by the Sulphur, They 
are nevertheleſs far from being innocent : thoſe who 
are employed in grinding them for the uſe of painters, 
are apt to become paralytic. 

| Natural 


This ſemimetal, from its great affinity with acids and with Sulphur, 
and its entire repugnancy to Silver, promiſes to be an uſeful addition 
for the reduction of Luna cornea and ſulphurated Silver. Mr. Cron+ 
ſtedt (from whom theſe obſervations are extracted) made ſeveral trials 
of this kind, and conſtantly found the Silver of perfect purity, lying 
diſtin from the Nickel. Lee the Sens petenskaps academiens hand- 
Bngyr ars 1751 & 1754. 
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Natural mixtures of Arſenic and Sulphur, called 


hg Auripigmenta or Orpiments, realgar, riſigal, ſandara. 


by fire, 


Examined 


cha, are not unfrequently met with in the earth, par. 


ticularly in the eaſtern countries. Mr. Pott has given 
an excellent diſſertation on Orpiment, from which it 
may be proper to make a ſhort extract. 

« Auripigmentum, ſo called from its being uſed a 
a gold-coloured P igment, is the cpotvixoy and agpevixey 
of the Greeks; the Harnat, Zarnich, or Zirnich of 
the Arabians; the Fumus rubeus, Gummi Paradiſi, (5c, 
of the alchemiſts. It is commonly ſuppoſed to be 
the ſame with the factitious yellow Arſenic, and to 
be poſſeſſed of a poiſonous quality; but it is neither 


one nor the other. This error ſeems to have pro- 


ceeded from Agricola's relation, copied by many later 
writers, that white Arſenic is prepared from Orpi- 
ment and common Salt ſublimed together. Hoff. 
man made trial of ſuch a compoſition, but obtained 
from it no white Arſenic. 

Orpiment is a native foſſil, found chiefly in Turky 


and Natolia. Some is met with alſo in Bohemia, 


Hungary, and Luſatia near Sorau, but inferior in 
goodneſs to that of Turky. The beſt ſort is of a 
lively gold-yellow and green colour, here and there 
intermixed with pieces of a vermilion red; of a ſhat- 
tery foliaceous texture, ſomewhat flexible, ſoft to the 
touch like Talc, and ſparkling when broke. The 
inferior kinds are of a dead yellow, inclining more to 

reeniſh ; and want the ſparkling appearance of the 
oregoing. 

It burns in the fire, but not very eaſily, with a 
deep blue, or a dark bluiſh white flame and a ſulphu- 
reous ſmell; and at the ſame time melts and becomes 
red. If the fire is continued, it ariſes in white or 
rather yellowiſh white fumes, which condenſe partly 
into reddiſh and partly into white flowers; an earthy, 
ſandy, or ſtony matter remaining behind. Hoffman 
obſerves, that the fume of Orpiment ſtains a Knife 
of a yellowiſh white and reddiſh colour; and ſays, 
that the red Arſenic of the ancients was no other than 

Orpiment 
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Orpiment melted into a cinnabarine red maſs. Cra- Oxrr- 
mer relates, that as ſoon as it burns it melts, and MEnT. 
being then poured out upon a clean Marble or Iron: 
plate, forms, on cooling, a deep red ſemitranſparent, | 
compact, brittle ſubſtance ; leaving a porous ſpark- 
ling matter, reſembling an imperfect ſcoria, leſs fuſi- 
ble than the Orpiment at firſt, and which, in a ſtrong 
fire, falls into a grey earth. | | = 
Orpiment . conſiſts of Sulphur and Arſenic. Some Depilatory 
affirm that it has a corroſive quality, ſo as to make 
the hair fall off, and hence ſuppoſe it to conſiſt of 
acrimonious Salts. But Orpiment of itſelf has no 
ſuch power: it is a mixture of it with Quick-lime 
which has that effect, and Quick-lime will produce the 
ſame effect without it. A Lixivium made boiling by Sympathes 
Orpiment in Lime-water, gives colour to inviſible de Ink. 
writings with the ſympathetic Ink. The ſympathetic 
Ink is a ſolution of Litharge in Vinegar, or Sugar of 
Lead. This ſolution, written with on paper, leaves 
no ſtain, any more than pure water : but if a-piece 
of bibulous paper, dipt in the ſolution of Orpiment 
and thoroughly dried, be laid upon the writing, the 
characters will. preſently become black and legible. 
The ſame bibulous paper e with the Or- 
piment, will anſwer repeatedly for a length of time: 
it will likewiſe produce its effect, though more ſlowly, 
without the immediate contact of the writing, and 
even with a thick book interpoſed betwixt them. A Method of 
like black colour reſults upon mixing the ſolutions {over 
of Orpiment and of Lead; and hence we are fur- 2 
niſhed with means for diſcovering the dangerous 
fraud of impregaating wines with Litharge: if the 
Wine, on being mixed with the ſolution of Auripig- 
ment, acquires ,a browniſh red or blackiſh colour, 
we may be ſure it has ſuffered that abuſe. The pro- 
duction of the colour in . theſe experiments proceeds 
from the ſulphureous part of the Orpiment tinging or 
tarniſhing the particles of Lead. | 
That Orpiment contains Sulphur appears from Compoſed 
hence; that one part of Orpiment with half a part of t Sulphur 


; and Aurſe«. 
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Oxri- Nitre and Salt of Tartar, mixed together, and ex. 
MEN r. poſed to the fire, flaſh and explode with great vehe 

— mence; à phenomenon never obſerved from Nitre 

and Salt of Tartar without Sulphur, Agricola ſurely 
never tried the proceſs which he directs in his notes 
on Poppius, of ſubliming this fulminating compoſi. 
tion in a glaſs body e ſpace of ten hours: if ſuch 
a proceſs was attempted, the veſſels would ſoon be 
burſt in- pieces, to the hazard of the operator's life. 
A mixture of Orpiment and Nitre, injected into 4 
red-hot crucible, deflagrates with a bright flame, in 
the fame manner as a mixture of Sulphur and Nitre: 
forne white arſenical flowers ariſe, and the remainder 
is 4 fixed Arſenic. It were needleſs to bring mote 
evidences of Orpiment containing Sulphur, when the 
fine Cinnabar parable from Orpiment and Mercury- 
fablimate is ef itſelf an inconteſtible proof. 

That this mineral contains Arſenic, appears from 
the arſenical flowers which it yields in the fire, and 
the fixt Arſenic which remains upon deflagrating it 
with Nitre: this reſiduum whitens Copper in the 
fame manner as common fixt Arſenic. Arlchic; 
melted with alcaline Salt and Sope or other far that- 

Regulus of ters, yields a ſparkling Regulus; and Orpiment, 
Arkaic. treated in the ſame manner, affords a Regulus agree- 
ing in all reſpects with the other. The Afcali abforb- 

ing the Sulphur of the Orpiment, forms with it 4 

hepar Sulphuris ; which diſſolves in water, and, on 

the addition of Vinegar, depoſites a ſulphureous Pre- 
cipitate, in the ſame manner as the antimonial ſcoria. 

The following experiment puts this affair beyond 
diſpute. If equal parts of Orpiment arid Sope be 

well mixed together, the mixture put into a glaſs re- 

tort, and the fire gradually raiſed, at firſt, a whitiſh, 
unctuous, ſulphureous liquor ariſes ; next a portion 

of the Sulphur of the Orpiment ſublimes into the 

neck of the retort, partly tinged blackiſh by the Oil 

of the Sope, and partly appearing yellow and red- 

diſh ; at laſt, in a red heat, a ſparkling Regulus, the 

fame with Regulus of Arſenic, ſublimes : a ſmall 

1 F. portion 
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rtion of the Sulphur of the Orpiment remains be- Ozyr- 
bind. detained by the Alcali of the Sope. The ful- MENr. 
phureous Sublimate participates of the arſenical mat- — 


ter of the Orpiment, and hence diſcovers a poiſonous 


quality, though in a far leſs degree than the Regulus, 
or the white flowers of Orpiment. | 


Half a pound of Orpiment, and a pound of Mer- Products 


cury-ſublimate, were well mixed together, put into a i 


ment, with 


wide-necked glaſs retort, and ſuffered to ſtand for a Sublimate. 


day and night in a cellar; a large receiver being then 
adapted and cloſely luted, a gentle fire applied and 
increaſed by degrees; there arifes a conſiderable 
quantity of a ſmoking ſpirit, clear and tranſparent as 
water, called butter of Arſenic or of ment : this 
is followed by an oily hquer, which, like vegetable 
oils; ſwims upon the ſpirit, and if an hundred times 
forced under it, ſtill riſes to the furface again: on 
further increaſing the fire, a conſiderable proportion 
of Cinnabar ſublimes; and there. remains, in the 
bottom of the retort, a little yellow, light, crumbly 
matter, which is the earth of the Orpiment. There 
aroſe alſo a little arſenicated Sulphur, not ſaturated 
with the Mercury, of a red colour, reſembling a 
ruby. Some direct, for this proceſs, equal parts of 
the Orpiment and Mercury-fublimate ; but unleſs 
the Sublimate is taken in a larger quantity, its acid 
will be inſufficient to diſſolve and. elevate the Arſenic, 
and its Mercury inſufficient to form a true Cinnabar 
with the Sulphur. The ſame thing happens in this 
operation, as in the making of butter of Antimony : 
the marine acid of the Sublimate quits the Mercury, 
to unite with the arſenical Regulus with which it has 
a greater affinity ; whilſt the Mercury of the Subli- 
mate unites with the Sulphur of the Orpiment. The 
greater fluidity of the butter of Orpiment than of the 
butter of Antimony depends on the different qualities 
of their metallic part; the Regulus of Orpiment be- 
ing more ſubtile, fuſible, volatile, of greater activity 
upon metallic bodies, than the Regulus of Anti- 
mony. The butter of Orpiment, dropt into water, 

depoſites 
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Oxyr- depoſites a white powder in the ſame manner as but. 
MENT. ter of Antimony does: this powder, edulcorated, and 
ſet to ſublime in a Silver box cloſely luted, corrodes 
the Silver, ſo as to render it in part ſpongy like a 
Pumice. Cobalt, Biſmuth-ore, and the red Silver. 
ore, which are all arſenical, have the ſame effect 
upon Silver. If the butter or Spirit of Orpiment be 
mixed with Spirit of Nitre, and ſet to diſtil, the phe. 
nomena are the ſame as when butter of Antimony is 
treated with that acid: a powder, which is no other 
than fixed, Arſenic, remains; and an Aqua regia 
ariſes, impregnated with a part of the Arſenic, ſo as 
to render Gold white; whence ſome have been indu- 
ced to believe, that the tinging matter of Gold was 
extracted by this menſtruum. 
With regard to the oil, it has been ſuppoſed by 
ſome not to proceed from the Orpiment, and to be no 
other than a ſolution of a part of the Mercury-ſubli- 
mate: but the ſame kind of liquor is obtainable, 
without the addition of any Mercury-ſublimate, from 
Orpiment and common Salt, with a ſuitable quantity 
of Oil of Vitriol to extricate the acid of the Salt: 
Arſenic treated in the fame manner yields no ſuch 
oil. This oil, dropt into water, renders the liquor 
turbid. On the addition of Oil of Vitriol, it coagu- 
lates, and a kind of ſlimy matter ſubſides: if water 
be now poured in, a white oil appears at the bot- 
tom, which, on ſtanding, diſſolves into a clear li- 
quor : if the liquor be then evaporated, it becomes 
brown, 1s difficultly brought to dryneſs, and depo- 
ſites a ſaline ſediment. The oil, mixed with Aqua 
regia, ſettles alſo to the bottom. With ftrong Spirit 
of Nitre, it does the ſame ; but on digeſtion it is di 
ſolved : the liquor becomes brown in evaporation, 
and is difficultly exſiccated, but yields no fediment ; 
diluted afreſh with water, it appears yellow. Alca- 
hes, both fixed and volatile, added to the oil, occa- 
ſion a precipitation. N 
With dif- Spirit of Salt poured upon Orpiment in powder, 
_ makes a light efferveſcence, but no ſolution or RE 
enſues; 
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enſues; the ſulphureous part of the mineral de- Onp1- 

fending the metallic from the action of the acid. ment. 

Orpiment being mixed with Aqua fortis into the 

conſiſtence of a paſte, an efferveſcence begins af- 

ter ſtanding about half an hour, and nitrous va- 

pours plentifully ariſe, till all the acid is diſſipated : 

the reſiduum being moiſtened afreſh with Aqua for- 

tis, the ſame phænomena ſucceed, and the matter after- 

wards grows hard: even if ten parts of the acid are 

employed to one of Orpiment, nitrous vapours con- 

ſtantly and copiouſly exhale. If a little of the mix- 

ture be ſet to ſhoot, ſome fine cryſtals like hairs are 

obtained: if the maſs be evaporated to dryneſs, it 

will liquefy on ſtanding in a cellar, and being then 

mixed with a large portion of Aqua fortis, occaſions 

at firſt a flight efferveſcence, without any fur- 

ther change. It is pretty remarkable, that a large 

quantity of Aqua fortis added at firſt to the Orpi- 

ment, has no effect. Oil of Vitriol, by coction and 

abſtraction from Orpiment, partly diſſolves it: the 

late profeſſor Schulze, at Hall, obſerves, that equal 

parts of Orpiment and Oil of Vitriol, ſet to diſtil in 

a ſtrong fire, yielded at firſt a phlegm, and afterwards 

a ſubſtance like an oil, ſmelling like Opium; a ſmall 

portion of an aſhy matter being left in the retort. 

When Arſenic is treated with Oil of Vitriol, there ariſes 

a little Sublimate reſembling plumous Alum, which 

deſerves further examination: ſee Hoffman's Ob/erv- 

ationes phyſ. chem. Aqua regia does not act upon 

Orpiment any more than ſpirit of Salt; except that a 

little of the arſenical matter may be extracted by the 

nitrous ſpirit in the compound acid. The Regulus, 

and white flowers, diſſolve more eaſily, both in the 

nitrous and marine acid, and in compoſitions of them. 

Spirit of Sal ammoniac, all urinous ſpirits, diſtilled 
| and expreſſed oils, extract: from Orpiment a yellow 
tincture ; theſe menſtrua diſſolving its ſulphurcaus 

part, | ſ 

Hoffman diſtilled Orpiment with common Salt, | 

and obtained firſt an acid phlegm, afterwards yellow 1 

Y 04. & R flowers, 
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Onri- flowers, and at length, in a ſtrong fire, a tranſparent 


MENT. 


red maſs, which adhered to the ſides of the glaſ, 


= Glauber diffolved it in the liquamen of fixed Nitre, 


mixed the ſolution with the ſecret Sal ammoniac, and 


on d filling the mixture, gained an acidulous and 


urinous phlegm, afterwards a ponderous, yellow, 
unctuous liquid reſembling vegetable oils, and ut laſt 
a blood-red traniparent Sublimate like an oriental ruby. 


| Kunck<l relates, that Orpiment diſtilled with Nitre in 
a tubulated retort, yields a nitrous and ſulphureous 
ſpirit, participating of Arſenic, with a large quantity 


of flowers; and that white Arſenic, with equal or 


thrice its weight of Nitre, injected into a red-hot tu- 


Pyropho- 
rus. a 


Not poi- 


{onuus. 


bulated retort, yields a like ſpirit, but ſtronger, and 
of a bluiſh colour, which diſſolves metals, and whi- 
tens Copper. Meuder informs us, that Orpiment 


being ſublimed with an equal quantity of Iron 


filings, and ten parts of the Sublimate ground on a 
ſtone with twelve parts of cryſtals of Silver ; the mix- 
ture laid on a piece of paper, . inſtantly took fire.” 


This mineral, though it manifeſtly contains Arle- 


nic, is not found to be poiſonous ; the Arſenic being 


corrected and mitigated by the large proportion of 


| Sulphur, in the ſame manner as the virulence of Re- 


De 3ila- 
tory. 


gulus of Antimony is obtunded by that concrete: 
pure white Arſenic, combined with equal its weight 
of Sulphur, loſes its poiſonous quality, and becomes 
innocent. EUR d 12 | 

Four ounces of Quick-lime, an ounce and a half 
of Orpiment, an ounce of Florence orris root, half 
an ounce of Nitre, and half an ounce of Sulphur, 
boiled, with a ſtrong ley drawn from the aſhes of 
bean ſtalks, till the matter becomes conſiſtent, then 


mixed with half an ounce of Oil of Spike, make the 


compoſition for taking off the hair; the part being 
atterwards anointed with Oil of Roſes. Strong Sope- 
leys are an equally effectual and more ſimple depilatory: 


' It is ſaid, that the juice of henbane prevents the 


growth cf hair. | 
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The principal uſe of Orpiment is, as a colouring Oxpi- 
drug, among the painters, book binders, Sc. Of ment. 
itſelf it makes a gold- coloured Pigment; with Indigo PE 
or other blues, a green: it is commonly tempeied — 
with yolk of eggs and a little ſaffron; or with fich &c- 
galls. At Rouen, it is uſed for ſtaining wocd of 
the colour of box-wood. It is mixed alſo with wax, 
employed for heightening the colour of Gold, for 
hardening Lead in order to the making of ſhot, and 
for colouring glaſs, as may be ſeen in Kunckel's Ars 
vitriaria.. Equal parts of Arſenic, Mercury, Tin, 
and Sal ammoniac, are ſaid to afford in ſublimation a 
purple-coloured Pigment. pans; [© 
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"RE, HERE are two general claſſes of ſimple 
nid Salts, Acids and Alcalies. Acids are dil- 
8 Aer by their ſour taſte; efferveſcing 
—_ with and dif olving certain earths, as the aſhes of ve- 


line. getables; and changing the colour of the blue floy- 
ers of plants or their infuſions to a red. Alcalies ate 
diſtinguiſhed by a pungent talte, extremely different 
from ſourneſs; by their deſtroying the acidity of every 
kind of ſour liquor; diſſolving Sulphur by boiling; 
and changing the colour of blue and red flowers to a 
green. Liquors impregnated with one kind of Salt 
raiſe an efferveſcence on being mixed with thoſe of 
the other, greater or leſs in proportion to their 
ſtrength. Subſtances diſſolved in one are precipitated 
by the other; and in this caſe there often happens no 
Nentral efferveſcence upon mixture. In whatever manner 
Salts. they are mixed, the Acid and Alcali unite into one 
uniform neutral compound, giving no marks either 
of one or the other. When thus combined, in ſuch 
proportions as that neither may prevail, they are ſaid 
to be ſaturated with one another, or mixed to the 
point of ſaturation. This term is applied alſo to the 
ſolution of different ſubſtances in theſe or other li 
quors : thus, when a liquor has diſſolved as much of 
any body as it is capable of holding ſuſpended, it 1s 

ſaid to be ſaturated with that body. 
Tirerent In the mineral kingdom there are three kinds of 
erg acids, naturally blended with alcalies, earths, metals, 
or other bodies, into neutral and other ſaline con- 
cretes. The ſubjects from which theſe acids have 
been moſt commonly extracted are, Vitriol, Nitrs, 
and Sea-ſalt; and hence they are diſtinguiſhed by the 
names of vitrichc, nitrous, and marine. All the three 


arc volatile in the fire, totally exhaling, when pure, 
| in 
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in a heat below ignition; though, when combined SALTs. 
— 


with fixed bodies, they reſiſt a much ſtronger heat, 
and from ſome are ſcarce to be diſunited by any de- 
gree of fire. The nitrous and marine acids are al. 
ways obtained in the form of a thin liquor, the acid 
Salt being blended with a large proportion of water, 
without which it would be diffuſed into an incoerci- 
ble vapour. The vitriolic ſtands in need of ſo much 
leſs water for its condenſation, as to aſſume com- 
monly a thick, and in ſome circumſtances à ſolid 
conſiſtence. 


Alcaline Salts are of two kinds; one fixed in à and of 4. 
ſtrong fire; the other volatile in a gentle warmth, <li. 


The production of theſe from vegetables and animals 
will be treated of hereafter. We ſhall here only ob- 
ſerye, that, volatile alcalies are yery rarely met with 


in the mineral kingdom; but that a peculiar fixed 


alcali differing from thoſe of vegetables is often 
found in combination with the marine and vitriolic 


acids, 
S LL a 3 3 


Vitriolic Acid and its combinations. 


HE vitriolic acid is diffuſed throughout the Vir. 
earth, the waters of the ocean, and the atmoſ- Acio. 


pherical regions ; and is ſuppoſed by ſome to be the 


— 


baſis of all the other acids both mineral and vege- I 


table: whence it is named by the chemiſts, the uni- contained. 


verſal, primogenial, vague acid. In the mineral 
kingdom, it is found in great abundance; not in a 
ſeparate or pure ſtate, but combined with various 
other bodies; with the inflammable principle, into 
Sulphur ; with certain metals, into vitriols; with 
mineral alcalies, into the Salt called Sal mirabile; 
with one kind of earth into Alum z with another 
into felenitic concretes. Argillaceous earihs, the 
coloured earths and ſtones, metallic ores, the ſolid 

3 bitumens, 
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V:irs. bitumens, the mineral oils and waters, are all im. 
AcID. pregnated, more or leſs, with this acid or its com. 
— binations.. Fixt alcaline Salts imbibe it from the 1 
air; and thus are changed in part into a neutral Salt, 
ſimilar on all trials to one prepared by combining the 1 
alcali directly with the common vitriolic acic. 
When this acid is united with alcaline Salts either TS 
fixed or volatile, it cannot be expelled from them by 
any degree of fire, Nor 1s it ſeparable any other. 
wiſe, than by transferring it into ſome third body, with 
which it has a greater appetite of union. From 
ſundry earths, we can force it out by fire alone; 
and from the metallic bodies, with which it is naty- 
rally united, into Vitriol, ſtill more eaſily, though 
ſcarce totally ; a part of the acid being retained both 
by the metals and earths, after the action of a very 
vehement fire. It is from Vitriol, that this acid has 
hitherto been chiefly extracted for common uſes; 
whence its name vitriolic. When very largely diluted 
with water, ſo as to be but juit ſenſibly acid, it is 
called phlegm ; when leis diluted, or more acid, ſpirit; 
and when fo little diluted, or ſo far freed from water, 
as to aſſume a thick conſiſtence, oi, of Vitriol. 
Sravitz, Oil of Vuriol is the moſt ponderous of all known 
fluids, except Quickſilver and ſome metallic ſolutions, 
Fahrenheit determines its ſpecific gravity to be to 
Fixity, that of water as 18,775 to 10,000, It is conſiderably 
| more fixed than any of the other acids; emitting no 
fumes or ſmell in the greateſt heat of the atmoſphere, 
or even in that of boiling water; and requiring, to 
: make it boil or diſti', a much ſtronger fire than any 
\ other ſaline liquor, a fire almoſt ſufficient to make 
the containing veſſel red-hot. 
* Expoſed to the air, it imbibes humidity, ſo as to 
from the acquire a notable angmentation of its weight, greater 
air. or leſs, ſooner or later, acc erding as the ſurface of 
the liquor is larger or ſmaller, and the atmoſphere itſelt 
more or leſs moiſt, Dr. Gould, profeſſor at Oxford, 
relates, that three drachms of Oil of Vitriol acquired, 
in fifty-ſeyen days, an increate of fix drachms my 
alf, 
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half (n). Hoffman obſerves, that an ounce and two Virx. 8 
ſcruples, in an open glaſs diſh, gained, in fourteen Acrp. 
days, ſeven drachms and a ſcruple. I expoled an- 


ounce to the air, in a low glaſs body, from Septem- 
ber 1736 to September 1737: at the end of the 
twelvemonth, it weighed ſeven ounces and two 
drachms, and thus had attracted from the air above 
ſix times its own weight of moiſture, . 


If Oil of Vitriol and water are mingled haſtily Raiſes heat 
together, the mixture becomes inſtantly ſo hot as to with water 


render the veſſel inſupportable to the hand (1). 
Great caution is requiſite in mixing any kind of liquor 
with this acid ; leſt the glaſs ſhould crack from the 
ſudden heat which it produces, or a part of the mat- 
ter be thrown about with violence during the ebulli- 
tion, to the manifeſt danger of the operator. We 
ſhould always add the acid, by little and little at a 
time, to the other liquor, and never attempt to pour 
the latter into the former. It is obſervable, that 
a piece of ice, laid on the ſurface of Oil of Vitriol, 
ſoon melts, and, when melted, flows diſtinct above 
the acid, If the ice and the acid are ſhaken together, 
they incorporate and grow hot, as when the acid is 
mixed with water. 


and ice. 


The vitriolic acid, diluted with water, ſtrongly re- stonely 


tains a conſiderable quantity of the aqueous fluid 
1 pre- 


(m) Dr. Gould"s experiments of Oil Vitriol imbibing moiſture from 
the air.] The doctor further informs us, that the increaſe in the firſt 
= was upwards of one drachm; in the following days, lels and leſs; 
till on the fifty-ſixth, it ſcarce amounted to half a grain. That this 
experiment was made in a glaſs of three inches diameter. That the 
ſame quantity of the acid, expoſed to the air at the ſame time, in a 
gla!'s of only one inch, gained but one ninth ſo much as the other, 


which is exactly the 3 of their ſurfaces. That the liquor, 


when ſaturated with humidity, retained, or loſt part of its acquired 
weight, according as the air was moiſt or dry; and that this difference 
was fo ſenſible, as to afford an accurate hygrometer *, 

(n) Heat from the mixture of Oil of Vitriol and water.) About 
equal parts, by weight, of the two liquors, produce the greateſt heat, 
Hoffman ſays in one place equal parts, in another one part of the 


acid to two of water f. Probably in the firſt he means by weight, in 


the latter by meaſure, 
Phil. Tranſ. No. 1 56. + Hef. Obſ. phſico- chem. p. 150, 167. 


retains 
water. 
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VITE. preventing its exhalation in a heat wherein pure 
ACID. water would ſoon be diſſipated ; and ariſing in part 
along with it by a fire inſufficient to elevate the un- 


diluted acid. The further it is diluted, the more 
ealily it evaporates. 


Reducedto. Ol] of Vitriol is capable of being ſo far freed from 
a fold itate water, as to aſſume a fold, butyraceous or icy con- 


ſiſtence. I have examined this point with particulat 
care, as it has been greatly controverted, and ſeems to 
have been miſrepreſented by all the chemical writers; 
ſome affirming, that the vitriolic acid, when highly 
concentrated, freezes in winter, and in winter only; 
and others, as Stahl, that it never congeals at all, 
unleſs extremely diluted with water. I found that 
common Oil of Vitriol continued fluid in the winter 
as well as in ſummer ; that a more concentrated oil, 
which continued fluid during the ſummer, conpealed 
in winter; and that when the acid is ſtill furthet 
freed from phlegm, it becomes conſiſtent in the hotteſt 
weather. Put ſome good Oil of Vitriol into a glaſs 
retort, diſtil off about three fourths of it, and let the re- 
maining fourth be cloſely ſecured from the air; the 
acid thus concentrated will, at any ſeaſon of the year, 
look like butter or ice by the time it is grown cool. 
A certain chemiſt thought to obtain this coagulated 
oil, without the trouble of diſtillation in a retort, by 
evaporating the more phlegmatic part of common 
Oil of Vitriol in an open glaſs. He complained to 
me, that though he had ſeen a good quantity of va- 
2 exhale, the remaining liquor, when grown 
thoroughly cold, not only refuſed to coagulate, but 
weighed as much as at firſt. The cauſe was obvious: 
the Oil of Vitriol, ever greedy of humidity, had 
imbibed as much from the air as it Had loſt in the 
fire. The fame individual liquor being put into a 
retort, and about one half diſtilled off; the reſiduum, 
Pe from the air, aſſumed now a conſiſtent 
orm. | 
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Oil of Vitriol faturates a latger quantity of fixed Vrre. 
alcaline Salt than any other actd. Five parts of this Ae. 
acid are ſufficient for eight or more of the alcali, , — 
thilſt the ſtrongeſt of the others is incapable of ſa- of Alcan 
tiating its own weight (o). The acid part of thei to | 
liquor being here abſorbed by the alcali, its aqueous of pure 
part is ſet at liberty, fo as to ariſe with eaſe in eya- aciditcon- 

ration or diſtillation. The diſtilled fluid, though **** 
mon no manifeſt taſte, is ſaid to differ in ſome re- 
ſpects from pure water; to be more ſubtile and pe- 
netrating, and to exhale much ſooner in an equal 
degree of heat: it is called by Niednerus, ſpiritus 
mundi (p). The remaining Salt, perfectly exſiccated, 
diſcovers, by its increaſe of weight above that of the dry 
alcali employed, the quantity of ſaline matter it has 
received from the acid liquor, and confequently the 
e of pure acid which that liquor contains. 

y this method, an ounce of good Oil of Vitriol is 
found to conſiſt of about five drachms of acid, and 
three of water, 

The vitriolic acid loſes its attraction for water, by General 
the union of any of thoſe fabſtances which are capa- _— 
= of being combined with = ; even of thoſe, which, ties, © 
ſeparately, are as greed humidity as itſelf, as 
fixed . Salts; and of thoſe by hh all other 
acids acquire the property of attracting moifture, as 
calcareous earths. It never promotes 12 fuſibility or 
volatility of bodies, as the others in many inſtances 
do; but on the contrary retards fuſion, and increaſes 
fixity. Thus vegetable fixt alcaline Salts, a powerful 
flux for ſandry refractory matters, and which flow 
eaſily when ſaturated with other acids; earths and 
metals, which with other acids yield compounds wy 


(0) Alcali ſaturated hy Oil of Vitriol.) Tt is obſervable, that this 

acid does not faturate ſo much, by one half or more, of volatile alca- 
= Salts, as it does of the fixed. The nitrous acid ſeems to fatiate \a 
larger proportion of volatile alcalies than the vitriolic. 
(D Water diflilled from Oil of Fitriol and Salt of Tartar.) This 
liquor is ſaid alſo to diffolve Jeaf-gold : and when drank, even in a 
fofe of 2 ſpoonful, to excite a diaphoreſis. I have tried it with Gold, 
Þut could not obſerye that it had any action on that metal, 
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Virx. of fuſion; when combined with the vitriglic, cannot 


ACID. be made to melt at all. , 
Nel 1 The vitriolic is the moſt powerful of all the acids; 
other acids though there are many ſubitances, which it does not 
— alca- act upon ſo violently, or dill .lve ſo readily, as ſome of 

es. and . : 
darth. the Others do (q). If any other acid be combined with 

an alcaline Salt, the addition of the vitriolic will take 
the alcali from it. The acid before combined, though 
it could not be expelled by fire alone, wili now 
readily xhale, and leave the vitriolic in poſſeſſion of 
the alcali. On this principle depends the diſtillation 
of the acid {yirits of Nitre and Sea-ſalt. Hence alſo 
we are furniſh:d with a method of diſcovering which 
of the mineral acids any compuund Salt contains, 
Oil of Viriol has no acton on thoſe, which hold no 
other acid than the vitriol. c it{cii, but efferveſces with 
the others, and immediately extricates a part of the 
acid in vapours. The particular acid may be diſtin- 
guiſhed by the colour and ſraeil of the fumes, 
How it in- The vitriohc acid retards fermentation and putrefac- 
ſuences tion.; but has this effect in a lefs degree than the other 
fermenta< ©.52 . 4-28 EN: 
tion and acids, whether employed in its pure ſtate, or com- 
purrefac- bined with other bodies, How little it is diſpoſed to 


non." prevent putrefaction when united with certain metals, 
: .appears from the mouldineſs to which common ink is 
ſubjact. * 


Applied to loffman obſerves, that the concentrated acid, or 
— human Oil of Vitriol, applied ſlightly and ſuperficially to the 
+ ſkin of a living animal, raiſes a violent burning heat 


and 


* (9) Vitriolic acid moſt powerful.) The powwerfulneſs, activity, and 
Firength of acids, are to be carefully diſtinguiſhed; as being three pro- 
perties independent af one another, though commonly confounded to- 
gether. The vitriolic is more p92verful than any of the others, as it 
_expels them all from alcaline Salts both fixed and volatile, and from 
the ſoluble earths ; and takes poſſefſion itſelf of the Alcali or earth. It 
is leis ive, or acts more languidly and difficultly, upon moſt bodies, 
than either the nitrous or marine. In its concentrated ſtate, it 1 the 
ſtrongeſi of acids, as containing the largeſt quantity of pure acid in 
roportion to the phlegm or water. However weakened by dilution, 
„it ſtill continues the moſt powerful. By thus aveakening it its act vit 
is oftentimes inertaſed. Vegetable acids may be made /ronger than 
the marine, but ſtill continue leſs poaberful, as being expelled by it from 
alcalies and carths, <> 0 | 
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and pain; but that a larger quantity, preſſed cloſe on ViTe. 


the part, ſo as to prevent the ingreſs of the aereal ACID. 


* 


moiſture,” occaſions little pain or eroſion. If the = 

oil is diluted wich a little water, it proves corroſive in 

either Cale. * . 
The vitriolic acid, largely diluted with water, Medical 

is employed! medicinally for preventing a putre- — 

factive diſpoſi ion, correcting bilious acrimony, abatin 

heat, quenching thirſt; in debilities of the ſtomach, 

and in the heartburn. To perſons of weak or 

unſound lungs, to women who give ſuck, to hy- 

dropic and emaciated perſons, it is injurious. Some 

recommend it as a collyrium for ſore eyes; but as it 

coagulates the animal juices, and corrodes and indu- 


plied to that tender organ. 


rates the ſolids, it is ſurely very unfit for being ap- 


1 


ARTICLE I. | 
Combination of the vitriolic acid with inflammable matter. = 
IL of Vitriol, however limpid and clear, be- Becomes 

comes yellowiſh, brown, reddiſh, black, from — 
the bare contact of any inflammable matter, as a contact of 
ſmall bit of cork, paper, wax, bladder, or other inlamma- 
like ſubſtances, which give no conſiderable tincture — 
to any liquor beſides. The whiteſt camphor and ſu- 
gar, the moſt limpid eſſential oils and diſtilled inflam- 
mable ſpirits, have the ſame effect. It is obſervable 


that ſome ſubſtances, as Camphor and Oil of Tur- 
pentine, give a colour to the acid only in its con- 
centrated ſtate z and that the colour produced diſ- 


appears again upon diluting the liquor. Camphor 

put into Oil of Vitriol, is diſſolved by it, loſes its 

own ſtrong penetrating ſmell, and renders the liquor 

black like pitch. On adding a quantity of water to 

the pitchy mixt, the Camphor inſtantly recovers its 

odour, and the acid irs colourleſs pellucidity. 

Oil of Vitriol, dropt into eight times its weight or Phzno- 

more of highly rectified Spirit of Wine, by a little 9552 with 


vinous 


at ſpirits, 
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Vir, at 4 time, to prevent any immoderate ebullition ot 
Acp, diſcharge of vapours, forms with it on digeſtion for 


ſome days, a reddiſh liquor; which being committed 
to diſtillation, great part of the acid ariſes along with 
the vinous ſpirit by a very gentle heat; an acid bi- 
tuminous, ſulphureous matter remaining, The diſtil 
led liquor, impregnated with a volatilized Oil of 
Vitriol, has a fragrant ſmell, and diſcovers no acidity 
to the taſte; i 
Vitridl. In length of time, however, its fragrance 
8 and the latent acid begins to reſume its 
ee CO | 

Oil of Vitriol mixed with diſtilled oils, occaſions 
great heat, efferveſcence, and ſulphureous fumes, 
and unites with the oil into a dark coloured mak, 
like Pitch or Bitumen, from which a portion of Sul. 
phur is producible. On expreſſed oils, it acts much 
leſs violently than on the diſtilled. An account of 
its particular effects on different oils may be ſeen in 
Hoffman's Ob/ervationes Cbemicæ. 


Volatilized In the extraction of the vitriolic acid from Vitriol 


or other fixed bodies by vehemence of heat; if the 
diſtilling veſſel had any fiſſure, or contracted any in 
the fire, the acid receives a remarkable alteration, 
It now proves extremely volatile; emitting pungent 
and almoſt ſuffocating vapours in the air, and totally 
ariſing in diſtillation by a heat ſcarce too great for 
the hand to bear. It is ſo much leſs corroſive than 
the acid in its fixed ſtate, as to be ſafely taſted; 
when it diſcovers only a ſlight biting bitteriſhneſs and 
roughneſs, with ſcarce any ſenſible acidity, It neu- 
trallizes fixed alcaline Salts ; but inſtead of expelling, 
it is itſelf expelled from them by both the other mineral 
acids (7): This volatile ſpirit, kept for ſome time 

in 


(Y) Volatile Spirit of Fitriol.] This ſpirit, though it ſtarce diſcovers 
any acidity to the taſte, raiſes a conſiderable efferveſcence with alc 
line Salts both fixed and volatile, and ſaturates a large proportion 0 
them. It inſtantly loſes its pungent odour on the admixture of the 
Alcali. The mixture ſhoots into ſmall cryſtals, which, on ar 
xfluſion of any other acid, yield up the vitriglic again, as _ 

| | A 


hence is called dulcified Spirit of 
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is 4 veſſel not cloſely 557 loſes it's fuffocating Vit 


odout, reſumes its fixity, a 
qualities. 5 


The vittiolic acid, freed frotn phlegm, and cor. Saar al 
bined by fire with a due 3 of =_ inflarn- Phur. 
mable matter, is changed into a folid, infipid*con- 
crete Sulphur. Thus when the concentrated acid is 
mixed with oils, and the phlegmatic part dram off, 
2 true Sulphur may be ſublimed from the reſiduum. 
If the acid be ſaturated with an alcaline Salt, as the 
alcali of Sea-ſalt with which it forms a fafible com- 
pound, the aqueous part of the mixture evaporated, 
and the remaining Salt (called Sal mirabile) melted 
wich forme powdered charcoal; the refit will be, 
not a combination of "the Alcaſi and vitriolit acid as 
at firſt, but, of Alcali and Sulphur; from which the 
Sulphuf is eaſily ſeparable by ſolution in water, and 
precipitation with r 


1 


isi +3 1 


ity, and all its forme * 


SULPHUR or, BRIM STONE. 


k name Sulphur has been applied by ſome to sur- 
the inflammable principle of bodies; by others, rnux. 
to all inflammable mixts, or ſubſtances participating 
of this principle; and the alchemiſts ſpeak 4115 of a 
Sulphur that does not burn. Vegetable oils and 
| reſins, animal fats, mineral bitumens, are by ſome 
called Sulphurs; and by ſome, Sulphur itſelf is re- 
| ferred to the bitumens, This confuſion has given riſe 
| to numerous errors and abſurdities. How widely dif- 
ferent is true Sulphur, in all its properties, from 
bitumens, or oils, or any other kind of inflammable 
body] If every thing that burns was to be called Sul- 
phur, we might with the ſame propriety call every thing 
that is liquid by the name of water, or of Kid of 
wine, or vinegar, or oil, or any other particular liquor. 
Experiment 
| uffocating as it was received. This ſpirit deſtroys or whitens the 
| blue and red colours of the flowers of plants; whilſt in its fixed ſtate, 


like other acids, it changes the blue to red, and heightens thoſe which 
were naturally of that colour. 
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Sul - Experiment has fully evinced, that Sulphur is ng 
'PHUR. other than the concentrated vitriolic acid combined 
with a ſmall proportion of the phlogiſtic or inflam. 
maable principle; and to this combination alone, which 
\ SOOT DAL e IN | þ 
zs always one and the ſame excepting for adventitious 
admixtures, the more judicious chemiſts have wholl 
confined the, name. ed odeb fil + SHOP 


ol 


General Sulphur, is a ſolid brittle concrete; of à yell 
properties: colour inclining a little to greeniſh, in ſome degree 
gloſſy. Held in the warm hand, it, crackles and 
TE on the hand a particular kind of 
„„ VR URS RO RPPLUECLnD, os 1. 
Fufon. ..; It, melts in a ſmall degree of heat into a red pellu- 


Leid uid, and, on cooling, concrete again e i 
orig nal appearance. Some have endeavoured to pu- 
.rify Sulphur from the droſſy matters which are often 
mixed with it, by melting and Feen d 
of Wine. Others have melted” it with wax, and 
poured the fluid mixture into water, when the Sul- 
phur ſubſides, and the wax ariſes to the ſurface, 
carrying * with it a part of, the impurities. With 
regard to Spirit of Wine, it can have no effect in 
ſeparating foreign matters from the Sulphur, though 

it ſeems in ſome meaſure to heighten the yellow colour. 
Wax on the other hand rendets it greener, and if the 
fuſion is ſeveral times repeated, changes it quite 
blackiſh. o 
Sublima- Sulphur kept in fuſion, gradually exhales. If the 
tion. air is excluded, it ſublimes into the upper part of 
the veſſel, without undergoing. any other alteration, 
than being reduced into the form of powder or flowers. 
This property affords a method of purifying it effec- 
tually from earthy, ſtony, or other fixed matters; 
and at the ſame time of reducing it into a finer powder 
than can eaſily be obtained by trituration. Where 
only a ſmall quantity of flowers of Sulphur is wanted, 
the ſublimation may be performed in a jar, with 
aludels cloſely luted upon it, and a blind-head at 
top. In England, they are prepared by particular 

| | perſons 
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rſons in thẽ way of trade; The ſubliming veſſel is guz- 


255 


an Iron pot, fo large as to hold two or three hun- nun. 
dred weight or more of; Sulphur, about a fourthho f 


its capacity remaining empty. The recipient is an 
arched room built above the pot, and communicating 
with it at one ſide by an aperture of fix or eight or 
more inches in diameter. The room is lined with 
glazed tiles 3 and furniſhed with a door, by Which. a 
man may creep in, when the operation is finiſhed, 
to ſweep out the flowers. In the middle of the door 
is a. ſmall! hole, which is opened occaſionally during 
the ſublimation, for examining whether the flowefs 
continue or haye ceaſed to ariſe.. 215 


CET * 


In open wefſels, Sulphur readily; takes fire from the Acid ſpirit 


contact of ignited bodies, and if kept in fulioh, 
burns entirely away, with a blue flame, and a: dif- 
fuſiye ſuffocating fume (s). This fume is no other 
than the vitriolic acid volatilized by thei flame. A 


he. 


conſiderable: quantity of. it may: be detained, and 


condenſed into a liquid form, by placing, over the 


burning Sulphur capacious glaſs veſſels, replete with 
aqueous vapours. The larger. the receivers, and the 
leſs communication the flame has with the external 
air, the more of the fumes, will be preſervet. 


7 


The moſt common apparatus for this purpoſe con- Methods 
of collect- 


fits of a little earthen diſh, for burning the Sulphur 
in; a glaſs bell, ſuſpended over the flame; and a 
broad glaſs or earthen veſſel, which ſupports the diſh 
with the Sulphur, and receives the acid liquor as it 
drops from the ſides of the bell. Many variations 
have been made in this apparatus, with a view to 
detain the fumes more effectually. Inſtead of the 
bell (from which the acid has received the name of 
Spiritus ſulphuris per campanam) ſome have employed a 
glaſs differing, from that ſhape in having a rim turned 
in at the bottom, and a tube at the top, to which a fe- 
et bavuly ws 4 ceiver 
(5 Inflanmatility of Sulphur.] Stahl obſerves, that an ounce of Sul- 
Pur, burnt with a wick, may be made to yield a conſtant flame, for 
lx hours; and that, when the wick was very ſmall, onlv fifteen; or 


teen grains were conſumed in an hour. Sce Stahiit exp. CCC numer 
"mice & phyſice. | 
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Sur ceiver is fitted as an enlargement of the capaciey 
PHUR. of the veſſel; others a retort, with its bottom eut 
cut, and a glaſs body or tubulated receiver applied 
to its neck; others a receiver, with a hole in its 

bottom for admitting che flame; others a glaſs 
with ſome water in its bottom, holes in the ſides, a 
-erucible- with burning Sulphur placed in the water, 
and another body inverted on the mouth. Some haye 
ſuſpended che burning Sulphur in a wooden caſk 
Half _ water, and afterwards rectiſied the li · 
Aguor. and difficulty is, that Sulphur will not 
. draught of air, and — acid fumes 
are ſo volatile that far the greateſt part of them is 
carried off by the air. Some direct a little Nitre to 
de mixed wirh the Sulphur, to promote its burning; 
Put though . Nitre is undoubtedly of advantage in that 
reſpett, it is arurious in another; rendering the 
product 25 by giving out its own acid along 
with that of the Sulphur. Many. other contrivances 
have been made, but none with any commendable 
ſueceſs; the fame acid being obtainable at a much 
cheaper rate from Vitriol, than by any of the me- 
'hods of procedute to which Sulphur has hitherto 
been ſubmitted (4), The beſt way hitherto diſ- 
covered of collecting the acid ſpirit of Sulphur in 
a volatile ſtate, is that given by Stahl. The Sulphur 
is made to burn ſlowly by. means. of a wick, a number 
of aludels ſet over it, and a cloth moiſtened with 
ſtrong alcaline ley placed in each aludel. As ſoon 
as any of the clothes become dry, a moiſt one is put 
in its room. The alcaline Salt which the clothes 
were impregnated with, imbibes the acid fumes, and 
is 
(t) Method of collectin act : i s has of late 
3 tar —.— — ph frm. og _ 5 22 M3 
very, low price, almolt,.all the acid now fold under the name of Oil «f 


vitriol. "The improvement conſiſts, in employing very large glaſs veſſels 
of the capacity of a hogſhead or more, _ — 2 a [tle water, 


. a r as of 


whoſe ſteam collects and condenſes the fumes; but principally in 
[mixing with the Sulphur a ſmall portion of Nitre, about fix pound ie 
an hundred weight, which enables it to burn much more ſpeedily chan 
Sulphur by itſelf, and without communication with the external At. 
By this means nearly all the fumes are preſerved. It does not app*% 
that the ſpirit thus collected contains any of the nitrous acid; fot 
acid of Niue is deſtroyed by deflagration. See Mitre. 
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Oil of Vitriol, in a tubulated retort, the volatile 
ſpirit diſtils, leaving the Alcali combined with the 
more powerful fixed acid ſuperadded. The volatile 
however, as well as the fixed acid, is ſtill more con- 
modiouſly and advantageouſly obtainable from Vitriol 
itſelf. 


another, and hence they were received in the ſhops as 
two diſtinct acids. Their identity is evident from 
hence; that the ſpirit obtained from common Sul- 
phur, united with metals, forms a true Vitriol; and 
the ſpirit extracted from common Vitriol forms, with 
inflammable ſubſtances, a perfect Sulphur, not diſtin- 
guiſhable on any trial from pure mineral Brimſtone. 
We ſhall ſee hereafter, that common Vitriol is a pro- 
duction from ſulphureous minerals; and that the 
acid of the Vitriol is the very individual acid, which 


before entered the compoſition of the Sulphur. 


Sulphur does not diſſolve in water, in Spirit of Menſtrua 
Wine, or in acid liquors. The vitriolic acid, never- * 
theleſs, extracts a part of the acid of the Sulphur, ſo* 


as to gain a conſiderable increaſe of its own acidity 
(2). Fixed alcaline Salts, injected upon half their 
weight or leſs of melted Sulpur, readily unite with it 
into a red or liver-coloured maſs, called hepar ſul- 
Pburis, which deliquiates in the air, diſſolves in water, 
and gives a golden tincture to Spirit of Wine. The 
watery ſolution, kept for ſome time, generally de- 
poſites a black powder. Sulphur is diffolved alſo by 
boiling in fixt alcaline Lixivia, -or in Lime-water. 

Yor. E S The 


( Efe# of menſtrua, &c.] Sulphur repeatedly melted and quenched 
in water, aſſumes a degree of tranſparency, but of ſhort duration. B 
treating it in the ſame manner wit Spirit of Wine, its yellow colour, 
_ formerly obſerved, is ſomewhat improved. The marine acid, long 
oiled on —_ or repeatedly abſtracted from Sulphur, is fa'd to 
render it conſiderably tranſparent; the vitriolic to make it leſs inflam- 
mabie, and more fixcd in the fire ; the niuous, to occaſion no change. 
We 4, x 

KA. 
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It was formerly ſuppoſed, that the acid ſpirits of Its aid the 


Vitriol and Sulphur were really different from one fan 
that of Vi- 


f Sul- 
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js thus converted into a neutral Salt, which is eaſily Sut- 

rubbed out. It is the volatile vitriolic acid that this PHUR. 
Salt contains; and hence, upon adding to it common 


: 
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sur- The addition of any acid to theſe ſolutions, renders 
erHuUR, them milky, and precipitates the Sulphur in form of 
- a white powder called lac ſulphuris. During the 
recipitation, an extremely fetid vapour ariſes, which 
— metalline utenſils, particularly ſilver ones, 
| at a conſiderable diſtance (x). 

Reſolution If the mixture of Sulphur and fixed alcaline Salt 
of Sulphur be reduced to powder, kept for ſome time in a gentle 

by fixed : 
Aicalies. heat, and frequently ſtirred ; the Sulphur will he 
deſtroyed, or reſolved into its conſtituent parts. The 
inflammable principle is gradually diſſipated, and only 
the acid of the Sulphur remains combined with the 
Alcali. Inſtead of a red, fetid, alcaline, ſulphureous 
compound, we find now a white, inodorous, neutral 
Salt, the ſame as if common Oil of Vitriol had been 
mixed with the Alcali From this experiment we 
are enabled to determine the proportions of acid and 
ere Mee of which Sulphur conſiſts; the increaſe of 
weight which the alcaline Salt acquires being pure 
propor- concentrated acid. It appears upon careful trial, 
e that in ſixteen ounces of Sulphur, there are up- 
pblogiſton wards of fifteen ounces and ſix drachms of pure 
vitriolic acid void of phlegm ; the inflammable mat- 
ter, by which ſo large a quantity of that moſt cor- 
roſive acid is in all its properties ſo ſurpriſingly 
changed, amounting only to about a drachm. | 
Solutionin Some report that Sulphur will diſſolve in volatile 
volatile alcaline ſpirits, without any intermedium. Boerhaave 
ſpirits. directs, for this purpoſe, any ſtrong alcaline ſpirit 
to be diſtilled from flowers of Sulphur, and coho- 
bated or drawn over a ſecond time from the reſi- 
duum; or the mixture to be long kept in a cloſe 
veſſel, and frequently ſhaken. I tried ſtrong —_ 


(x) Precipitation from alcalies and Lime.] The 2 though 
of a white colour, does not ſeem to differ in quality from what the 
Sulphur was at firſt, provided it has been catefully waſhed from the 


adhering ſaline matter, On ſublimation, or ſimple fuſion, it reſumes 
its orignal yellow colour, It is obſervable, that fixed alcaline Salts 
prectpitate Sulphur from the ſolution made by 2 er and that 
the fetid ſmell, ſo ſtrong in all the precipitations o 

is not here perceivalle. 


Sulphur by acids, 
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of Sal ammoniac, both ſimple and dulcified, pre- Sur- 
pared both with alcaline Salt and with Quick-lime, ev. 
and a ſpirit ſaturated with Oil of Aniſecds. But 
none of the five made any ſolution, or extracted 

any tincture from the Sulphur, either by digeſtion or 
diſtillation. | 

There are means, however, of procuring a perfect 

ſolution of Sulphur in volatile ſpirits ; namely, by 

mixing the Sulphur, not with the ſpirit already pre- 


pared, but with crude Sal ammoniac; and adding 


Quick-lime to extricate the volatile Alcali, which 
thus will elevate with it in diſtillation a conſiderable 
rtion of the Sulphur. Beguinus takes four parts of 
Sulphur, two of Quick-lime, and one of Sal amino- 
niac. Hoffmann's proportions, three parts of Lime, 
two of Sal ammoniac, and one of Sulphur, ſucceed- 
ed better with me. The mixture is to be put into a 
retort, and diſtilled by a gradual fire, the juncture of 
the retort with the receiver being cloſely luted. The 
diſtilled liquor called ſulphureous Spirit of Sal am- 
moniac, ſmoking Spirit of Sulphur, or volatile Tinc- 
ture of Sulphur, is extremely volatile and penetrating, 
emits highly fetid vapours, which blacken Silver, and 
give colour to inviſible writings made with ſaturnine ſo- 
lutions, like the liquor of Orpiment, page 237. Itis 
employed medicinally in ſome compoſitions z inter- 
nally as a ſudorific, and — as an anti- 
podagric. F 


Sulphur diffolves in oils, by the aſſiſtance of boil- Solution 


ing heat, into a thick, yellowiſh, or reddiſh fluid, oils. 
called Balſam or oily liver of Sulphur. This pro- Various 
ceſs ſhould be performed without doors, in large balſams. 
veſſels; the matter conſtantly watched and ſtirred, 
and, if it begins to riſe up, removed immediately from 
the fire : otherwiſe the combuſtible compound will 
ſuddenly run over into the furnace, and may be pro- 
duttive of terrible conſequences. - One of my people 
very narrowly eſcaped from ſuch an accident with 
his life, and will carry the effects of 1t to his 


grave. 


82 , Expr. fied 


Duc 


Svt- Expreſſed oils diſſolve Sulphur far more readily 
PHUR- and plentifully than the diſtilled. The balſams of 
Wa— Sulphur with diſtilled oils, directed in books of 

pharmacy, are very injudicious preparations ; as the 
oil will ſcarcely gain any tincture from the Sulphur, 
without a boiling heat; and ſuch a heat will deſtr 
the flavour and peculiar qualities of the oil. If theſe 
kinds of preparations are wanted, they may be much 
more commodiouſly and advantageouſly obtained by 
adding a due proportion of any eſſential oil to the 
ſolution made with expreſſed ones. Expreſſed oils 
will eaſily take up half their weight of Sulphur, 
and form with it, when grown cold, a thick conſiſtent 
maſs. If this be liquefied by a gentle heat, and any 
eſſential oil added, they will readily incorporate to- 
gether. The eſſential oil of Aniſecd differs remark- 
ably from all the other diſtilled oils, in its power of 
diſſolving Sulphur; taking up rather more even than 
the expreſſed. This oil, digeſted with the hepar 
ſulpburts, or compoſitions of Sulphur and fixed al- 
caline Salts, readily takes up a large quantity of Sul- 
phur from the Alcali. Other eſſential oils abſorb 
very little; and expreſſed ones ſcarce any at all. It 
is obſervable that the balſam of Sulphur with oil of, 
Turpentine, if ſaturated with the Sulphur whilſt hot, 
concretes on cooling into a curious vegetation reſem- 
bling a tree. bun @ 
Fleet of Sulphur unites in the fire with moſt metallic bodies, 
metals, Promotes the fuſion of the refractory ones Iron and 
Copper, renders Lead on the other hand almoſt unfuſi- 
Artificial ble, and debaſes the quality of them all. It changes ſe- 
"=  veralinto the appearance of their own ores; Silver into a 
ſoft leaden coloured ſubſtance, reſembling the malleable 
Suver ore; Iron and Copper into yellowiſh concretes, 
like the natural Pyritz ; the antimonial Regulus into 
Antimony; Quickſilver and Arſenic into red com- 
„pounds, the ſame withthe native Cinnabar and red Arſe- 
| nic; Lead, into a dark-coloured maſs, like its common 
ore; Tin, into a ſubſtance like Antimony, a form in 
which that metal is never found in the earth. Pure Sul- 


phut does not act upon Gold, but ſulphurated * or 
- ; epar 
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bepar ſulphuris unites with Gold in fuſion as well as 
with other metals, and renders it diſſoluble in water 
ſo as to paſs through the pores of a filter (Y). 

The principal uſe of Sulphur is in fire-works, and for 
making gunpowder. The diſcovery of gunpowder 1s 
attributed by ſome to an Engliſn monk, Roger Bacon; 
by others to a monk of Freyberg, Berthold Schwartz, 
about the year 1380. Whoever was the inventor, 
the diſcovery was doubtleſs accidental; for who could 
have expected, from any artificial compoſition, the 
aſtoniſhing effects of gunpowder. The ingredients 
are Nitre, Charcoal, and Sulphur ; the proportions cf 
which are different in different works, and generally 
kept a ſecret. The Sulphur is commonly in ſmalleſt 

- > oe quantity, 


(y) EfeRs of Sulphur on metals.) It unites with all the metals and 
ſemimetals, except Gold, Platina, and Zinc; but icarcely acts upon 
metallic calces, excepting thoſe of Lead and Nickel. It promotes the 
fuſion of Iron, Copper, Silver, and Regulus of Antimony ; and im- 
pedes that of Lead and Tin, particularly that of the former. 

Though Sulphur is, b rel, very volatile in the fire, it adheres ſo 
ſtrongly to metallic ſubſtances, as not to be eaſily expelied. It is not 
diſſipable from any metal in cloſe veſſels. In open ones it may be en- 
tirely diſſipated from Silver, Tin, Biſmuth, and Regulus of Antimony; 
the firſt of which it leaves uninjured, or in its perfect metallic form; 
the others in that of a calx. To Copper of all metals it adheres the 
molt ſtrongly ; and hence the difficulty of extracting pure Copper from 
its ſulphureous ores. The acids which diſſolve metals by themſelves, 
and-oils and alcaline liquors, which diffolve Sulphur, do not, unleſs in 
a few inſtances, eſfectually extract either when combined with the other; 
the one defending the other from the action of its appropriated menſtrua. 
Different metallic bodies have different degrees of affinity or attrac- 
tion to Sulphur, Arſenic the leaſt, When Sulpbur is comhined with 
Arſenic, it will part with the Arſenic on adding Quickfilver ; with 
which laſt it remains united at the bottom of the veſſel, whilſt the Ar- 
ſenic, more volatile than that compound, ſublimes pure. If Regulus 
of Antimony is joined to the fulphurated Mercury, the Quickſilver is 
ſet at liberty, and diſtils by itſelf, leaving the Sulphur behind in poſſeſs 
ſion of the Regulus. Silver abſorbs it from that ſemimetal, forming 
with the Sulphur a kind of ſcoria, which flows diſtin& upon the ſur- 
face. In like manner Biſmuth takes it up from the Silver; Tin from 
Biſmuth ; Lead from Tin; Copper from Lead; and Iron from all the 
foregoing : hence the uſe of Iron filings in the aſſaying and ſmelting of 
E ores. 

ixed alcaline Salts abſorb Sulphur in fuſion from all the metals; 
but as ſoon as they have taken up the Sulphur, the compound which 
ey form with it begins to re-difſoive the metal. This compound acts 
more Pry on metals than Sulphur by itſelf, entirely deſtroys their 
metallic aſpect, and renders moſt of them ſoluble in water. Zinc js 
the only metallic ſubſtance which reſiſts this compoſition. 
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dun- quantity, and the Nitre in the largeſt. Some take 
rHUR but one part of Sulphur to ſeven of Nitre: others 
= [[ tic: or tour of Nitre to one of Sulphur and one of 


Medica] 
uſe, 


Natural 
hiſtory. 


Charcoal: others two parts of coals to one of Sul- 
phur. There are differences allo in tae choice of 
the Charcoal, and the Sulphur, and the purification 
of the Nitre, Among us, che powder made at Liſſa 
in Poland has been always accounted the beit. Le- 
mer) ſays, the Sulphur ſhould be previouſly freed 
from a part of its tixed alcaline Salt. Suphur has 
nuthing of any ſuch Salt to loſe, but it would be 
proper, if it would anſwer in point of expence, 10 
ſeparate the earthy impurities by ſublimation. 1: 1s 


not the Sulphur in the compound that firſt takes fire, 


as the above · mentioned author imagines, but the 
Charcoal. I mixed Sulphur and Nitre in ſixteen 
different proportions, but none of the mixtures wouid 
take fire from a ſpark, without the addition of ſome 
animal or vegetable inflammable matter. — Sulphur is 
employed likewiſe in ſome woollen manufactures, in 
bleaching, for making Cinnabar, by the wine- coopers, 
for ſundry ceconomical and other like purpoſes. — It is 
uſed medicinally againit cutaneous eruptions, and 
diſorders of the lungs, From the virtues attributed 
to it in this laſt intention, it has received the name 
of anima pulmonum. | 

Sulphur is ſometimes found native in the earth, 
in pure, bright yellow, ſemi-tranſparent maſſes ; but 
more corr monly in opake ones, of a greeniſh, grey- 
iſh, or other colours, intermixed wr various earthy 
or ſtony matters. Theſe impure ſorts are thoſe com- 
monly underſtood by the name of Sulphur vivum. 
The native Sulphurs are met with chiefly about 


' Volcanos in Italy, in ſome of the German, Hun- 


garian, and Swediſh mines. A pale yellow tranipa- 
rent Sulphur'is brought from Guadaloupe in Ame. 
rica, and called by the French Seufre de Guada- 
loupe, de guido, or de quitiau. Monardus mentions 4 
Sulphur vivum præſtanliſemum as he calls it, tranſpa- 
rent as Glaſs, and in colour like Gold, 

. There 


Murr nn $SALT's; 


There are likewiſe reddiſh, and red Sulphurs; of Sutr- 
which I have ſeen ſome of a ſemitranſparent cinna- PHUR, 


barine red. Theſe are never to be employed for me- 
dicinal uſe, as they are rarely free from an ad- 
mixture of Arſenic, and indeed are rather to be 
looked upon as a native red Arſenic or Realgar, 
than as Sulphurs. The redder the colour, the more 
Arſenic they generally hold (z). The greateſt quan- 
tities of theſe red arſenical Sulphurs are found in the 
Turkiſh dominions; and ſome 1n the territories of 
Saltzburg. 

Authors mention another ſort of native Sulphur, 
which ſeparates from the hot mineral waters, parti- 
cularly thoſe of Aix-la-chapelle. Whether this yel- 
low ſediment be a true Sulphur or not, I cannot de- 
termine, as I have not had an opportunity of exa- 
mining 1t. | 


Sulphur is an ingredient in moſt kinds of ores, $«lphur in : 
and frequently is the only one by which metallic ores. 


bodies are debaſed in the earth into that form. Tin, 
Biſmuth, and Cobalt, are the only ones which have 
no Sulphur in their ores. Arſenic and Gold are fre- 
quently accompanied with it; Silver, a good deal 
more frequently ; and Lead ſtill more ſo. Of Cop- 
per it is a more conſtant attendant than any of the 
foregoing. Mercury and Regulus of Antimony are 
never found without it. The common ores of Iron 
rarely hold any Sulphur. The mineral, however, 
which contains the largeſt quantity of Sulphur, or 
from which the Sulphur is extracted to the greateſt 
advantage, is a ferrugineous ore, called, from its 

* colour, 


(2) Arſenicated Sulphur.) Here it may be obſerved, that moſt ſorts 
of native Sulphur participate of Arſenic ; though the quantity of Ar- 
ſenic 1s commonly too {mall to he diſcoverable by any reddiſh or orange 
caſt, till a part of the Sulphur has been exhaled by fire or detained by 
additions. This obſervation is to be particularly attended to in 3 
the writings of the ancient chemiſts, who frequently direct Sulphur to 
be ſublimed repeatedly from iron filings or other matters, till it becomes 
red and tranſparent like @ ruby; an effect in vain expected from the pure 
dulphur we are now ſupplied with, but which readily ſucceeds with the 
arſcnicated mineral ſorts which were then made ule of. 
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colour, and from its ſtriking fire with Steel, vella 
Pyrites. | | 

The yellow Pyritæ are found moſt plentifully in 


extracting. ſome parts of Sweden, and in Saxony, where the 


principal Sulphur works are eſtabliſhed. The Sul, 

hur is extracted in ſome places by diſtillation in 
naw iron retorts. In others, by eliquation in earthen 
veſiels; the Sulphur, as it melts out from the ore, being 
conveyed along inclined pipes into veſſels of cold 
water. At Goſlar, in the lower Saxony, great quan- 
tities of Sulphur are collected in the calcination of 
certain ores 1n the open air. The ore being ſtratified 
wich wood, and the wood fet on fire, the Sulphur 


meits out in different parts of the pile, and is re- 


ceived in veſſels placed underneath, or in cavities 
made for that purpoſe in the matter itſelf when ſof- 
tened by the heat. The rough Sulphur obtained by 
theie proceſſes is purified by fuſion; which is ſome- 
times twice or thrice repeated. The lighter feculen- 
cies, winch ariſe to the ſurface, are ſkimmed off; and 
the fluid Sulphur poured from the groſſer ſediment 
that talls to the bottom. Moſt of the Sulphur pre- 
pared in Germauy appears of a fine yellow colour, or 
incunes but a little ro greeniſh yellow. The Swe- 
diſh, particularly that which comes from the iſland 


Melo, has more of the green, and is not near fo fine, 


Whether 
gontai ned 
in the alr. 


The impure Sulphur, or dregs remaining after the puri- 
fication, are called Sulphur cabaliinum, as being only 
fir for horſes. But even for ſuch purpoſes, it is 
ſurely more adviſable to uſe pure Sulphur, than an 
unequal] and unknown mineral medley, which may 
often do more harm than good. 

Hoffman and others have preſumed, that Sulphur 
exiſts in the air, and that {rom this proceed thunder, 


lightning, and other fiery meteors; the vitriolic acid 


* ry 7 . . . - 
and jnflammable principle, the very ingredients from 


which art produces Sulphur, being unqueſtionably 


diffuſed through the atmoſphere. Plauſible as this 


theory may appear, it is liable to conſiderable ob- 
jections, Art cannot produce Sulphur without a de- 
| | | gree 
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of fire, which we cannot ſuppoſe to have any Su- 

place in the atmoſphere > 0 Sulphur can be gene- PHUR, 

rated but with the concentrated acid, and how infi- w=w=d 

nitely, on the other hand, is the aerial acid divided 

and diluted } beſides, the effects of Sulphur and of 

lightning are in nowiſe ſimilar, 


AzTiceL Ez II. 
Combination of the vitriolic acid with metallic bodies. 


HE vitriolic acid, in its diluted ſtate, and aſ- Yrra. 
ſiſted by a moderate warmth, very eaſily diſ- ors. 
ſolves Iron and Zinc; the firſt into a green, the other 
into a colourleſs liquor. Copper is more difficultiy Stufen - 
ated on: this metal requires the ſtrong, undiluted, metals 
acid or oil, and a heat ſufficient to make it boil : the 
more phlegmatic part of the 2 exhaling during 
the coction, ſo much of the acid remains united with 
the Copper, as to render it ſoluble in water: this ſolu- 
tion is of a fine blue colour. Silver, Quickſilver, 
Tin, Lead, and Regulus of Antimony, are likewiſe 
corroded by boiling in the concentrated acid, but 
are not ſo effectually diſſolved by it as the three fore- 
going metals. Gold is not acted upon at all by the 
pure vitriolic acid however concentrated or heated; 
though when the acid is converted into Sulphur, and 
then combined with fixed alcaline Salts into a Hepar. 
Gold is diſſolved with this compound equally with 
the other metals. 

The vitriolic acid has a greater affinity with moſt compara- 
metals than any of the other acids have. Thus, if 1 4 
added to a ſolution of Silver, for inſtance, made in Dong 
the nitrous acid, it will attract the metal from that 
acid, and carry it to the bottom. This rule does not 
obtain univerſally, but the exceptions are very few: 
the principal exception is the ſtrong affinity of the 
marine acid with the metal aboye-mentioned ; this 


acid 
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Vrrr1- acid carrying down Silver from the vitriolic, as rea- 


OLS. 


— 
EReſolution 
of Sulphur 


dily as the vitri lic does from the nitrous (a). 
Ihe vicriolic acid diſcovers in general a ſtron 
attract ion to the inflammable principle than to any 


by metal- other known ſßecies of matter; and when combined 


lic ſub- 
ſtances. 


Lo 


with it, forms Sulphur. There are circumſtances, 
however, in which it forſakes that principle, to unite 
with ſome metallic bodies, particularly Iron and Cop. 


per. It either of theſe metals be combined with Sul. 
- phur, and the compound gently roaſted or calcined, 
only the inf ammable art of the Sulphur will be dif. 
ſipated, its acid being retained by the metal, which 


is thus corroded into a ſaline concrete, the ſame as if 


the pure acid had been applied. The ſame change is 


roducible, without the application of any external 
eat, from a bare mixture of Iron filings and Sulphur 
moiſtened with water: the matter grows hot of itſelf, 
the Sulphur is reſolved into its conſtituent parts, its 


inflammable principle exhales, and its acid is detained 


by the Iron. From moſt of the other metals, Sulphur 
is expelled by fire in its whole ſubſtance. 
A like 


(a) Aſſinities of the vitriolic acid with metallic ſubſtances.] The vi- 
triolic acid, like the others, has the greateſt affinity, among metallic 
bodies, with Zinc, which diflodges from it all the others: the next, in 
degree of attraction, are Ni-kel, Regulus of Cobalt, and Iron; next 
to theſe Copper; and after this Quickfilver. Like other acids allo, 
on adding a volatile Alcali to the metallic ſolutions, it depoſites the 
metal. and unites with the Alcali; and this it will again forſake for 
a fixed Alcali 
In ſome circumſtances, however, this acid diſcovers a greater at. 
traction to metals than to fixt alcalies themſelyes ; and in this reſpe& 
it differs from all the other acids. If fixed alcaline Salt, ſaturated with 
the vitriolic acid, that is, vitriolated Tartar) be added to a ſolu- 
tion of Mercury or Silver; the acid inſtantly forſakes the Alcali, unites 
with the metal, diſlodges it from the former ſolvent, and carries it to 
the bottom. 5 

Hence we are furniſned with a ſolution of the problem which Stall 
ſome time ago propoſed to the chemiſts, © to ſeparate the vitriolic acid 
from fixed — 9m Salts, inſtantly, and in the palm of the hand. 
Mr. Geoffroy has given a Memoir on this problem; in which he endea- 
vours to reſolve it by changing the acid into Sulphur ; namely, by 
melting the vitriolated Alcali with inflammable matters by a ſtrong fre, 
till the acid is combined with the phlogiſton into Sulphur ; (tee page 
252.) then diſſolving the compound in water, and precipitating | 
Sulphur with acids: he thinks it ſufficient that this laſt part of the pro- 
ceſs be performed in the hand, though the ſeparation of the acid was 
effected in the fire. 
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4 tinic to the action of the air, we find nothing of the 
Sulphur left but the acid, by which the metal is 
now corroded into a faline ſubſtance ſeparable from 
the indiloiable matter by means of water. 

Combinations of metals with the vitriolic acid are 
called vitriols of thoſe metals. It is with manifeſt 
inpropriety that Boerhaave and others have exten.ied 
this name to metallic Salts made with other acids: 
for, as one particular acid 1s univerſally diſtinguiſhed 
by no other name than that of the acid of Vitriol, 
jt muſt ſurely be productive of great confuſion, to 
call thoſe ſubſtances Vitriols, whole acid is of a diffe- 
rent kind, 


1.1.T 2 T-00 


rom art; thoſe of Iron, of Copper, and of 
Zinc, The pure vitriol of Iron 1s of a graſs-green 
colour verging to blackiſh; that of Copper, of a 
beautiful ſapphire blue; and that of Zinc white. The 
Vitriol of one metal has frequently an admixture of 
that of another; and hence ariſes a fourth arange- 
ment, of greeniſh blue and bluiſn- green, according 
as Iron or Copper prevail in the compound (5). 


Vitriols are prepared in Sweden, in ſeveral parts of Methad of 
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A like reſolution happens often ſpontaneouſly in the ViTat- 
mineral kingdom. There are ſundry minerals which, oxs. 
examines in their natural ſtate, appear to conſiſt of —— 
Iron and Copper, blended with Sulphur, and earthy tion of Vie 
or tony matters. After they have been expoſed for triol. 


HERE are Vitriols of three metallic bodies, Different 


3 ſVontaneouſly, or with little aſſiſt- _ 
ance : 


1 


Germany, Sc. from the yellow ſulphureous Pyritæ, Reba rieg 


whoſe metallic part is chiefly Iron; and from ſome 
other minerals of the ſame kind, impregnated with 
Copper. The firſt are of a pale yellow colour, and 

commonly 


(b) Vitriols,} Theſe Salts are remarkably lighter than might be 
expected from the large quantity of metallic matter they contain : even 
when freed by fire from their watery phlegm, they are leſs ponderous 
than the Salts compoſed of the ſame acid and fixed alcalies, in the pro» 
portion of about 2 to 2 Js 
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Vrrzr- commonly approach to a cubical figure: the latter 
_ 61s. are of a deeper greeniſh yellow or Gold colour, and 
nn figure more irregular. Both ſorts are compag 


— gliſh 
opperas 
ſtones 


and hard, and diſcover in their natural ſtate no marks 
of Vitriol, but yield Sulphur in abundance. Expoſed 
to the atmoſphere, either intire or reduced into pow. 
der, they ſuffer no perceptible change; but if gently 
roaſted or calcined, and then laid for a time in the 
air, they acquire a ſtrong vitriolic taſte, and readily 


give out to water the Vitriol now produced in them, 


hoſe in which the quantity of Sulphur greatly pre. 
vails above that of the metallic matter, are worked 
for Sulphur firſt : after ſo much of the Sulphur hat 
been extracted, as can be commodiouſly ſeparated 
by the common proceſſes of ſublimation or eliqus. 
tion, enough is ſtill retained by the metal to convert 
greateſt part of it into Vitriol. 

There are other kinds of Pyritæ, very different in 
quality from the ſoregoing. Thoſe from which Vitriol 
of Iron is prepared in large quantity at Deptford near 


London, and which are brought thither by water, 


chiefly from the Iſle of Wight, under the name of 
Copperas ſtones, contain very little BT, though 
on expoſure to the air they become plentifully im- 
pregnated with vitriolic acid; and hold a ſtill ſmaller 

ortion of Iron, inſomuch that it is neceſſary to add 
Freſh Iron to ſaturate the acid. Theſe ſtones are con- 


ſiderably hard and compact, commonly of a roundiſh 


figure, of a ſparkling whitiſh grey colour, ſometimes 
as large as the fiſt, and ſometimes much ſmaller, 
They have no manner of taſte, and give out nothing 
to water by long boiling. Diſtilled in a retort, they 
yield a little ſulphureous Sublimate, and a browniſh 
or milky liquor of a ſtrong ſulphureous ſmell : on 
the reſiduum I made forty different experiments with 
reductive fluxes, but obtained no appearance of any 


metallic Regulus. The crude ſtones, expoſed entire 


to the air, loſe their brightneſs, and change to a dull 
grey colour; the ſuperficial parts ſcale off, and be- 


come powdery ; and by degrees the _— i 
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converted into powder without the leaſt aſſiſtance Yrenx© - 
from art. What was before Sulphur, is now vitri- obs 
olic acid: the powder has a ſtrong, acid, ſtyptic, vi 
niolic taſte 3 and yields, with the addition of Iron 
or Copper, a. green or a blue Vitriol. The | ſtones 
are found to differ in regard to the length of time ne- 
ceſſary for producing theſe changes: tor ſome, a few 
weeks are ſufficient z others require a twelvemonth 
and others, as Boyle obſerves, a year and a half, - 
Theſe kinds of ſtones are nat peculiar to England, 
There are Pyritz in ſeveral other countries, at Saal- 
feld, in Heſſia, in Bohemia, about Leige, Fc. which 
yieldVitriol by like treatment; and require nocaloination 
or other artificial operations, to render them vitriolic. 
The bituminous wood, found plentifully in the pits Vitriolef- 
where Amber is dug, becomes alſo vitriolic by lying cent wood. 
in the air; and a very little air is ſufficient for that 
effeft, I kept ſome hard compact pieces of this wood, 
1 in a covered box, in a temperate place, for ſome 
| years: they retained their figure, and ſtill exhibited 
r marks of the woody fibres, but fell in powder on 
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1 being touched, and appeared throughout vitriolic : 

f ſome other pieces, kept for the ſame length of time 

h in a cloſe ſtopt glaſs, retained a degree of firmneſs, 

- Pyritæ are likewiſe converted into a vitriolic ſtate in 

covered veſſels, though more flowly than in the open 
air 


CY 


At the Vitriol works at Deptford, the ſtones are Prepara- 
ſpread, to the depth of about half a foot, upon an tin of 
area of ſeveral hundred roods, whoſe bottom is com- .; = 
poſed of clay, mixed perhaps with other ſubſtances, ford. 
made ſloping, and heat ſolid and ſmooth, fo as that 
water may run off, From the upper ſide of the 
grounds to the lower are dug ſmall channels, at diſ- 
tances of about ten paces; by which the vitriolic 
matter, waſhed out from the mineral by rains, 1s car- 
ned down into wooden troughs placed tranſverſely at 
the lower fide. Every two of theſe troughs empty 
themſelyes into a wooden ciſtern ſunk in the ground 
betwixt them. From theſe the liquor is laded ” 
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Vitz1- with wooden jets. If ſufficiently ſtrong, it is conveyed 
ots. along a trough into the boiling-houſe : if too dilute, 
— from immoderate rains or other cauſes, it is returned, 


Cryſtalli- 
zation. 


Vitriolic 
waters. 


by another canal 1 diſpoſed for that purpoſe, 
upon the ſtones in the upper part of the vitriol ground. 
In great droughts, the deficiency of rain is ſupplied 
by artificial watering. — The vitriolic liquor is boiled 
down in large, oblong, ſhallow, leaden pans, with. 
the addition of ſuch old Iron as is procurable at 2 
cheap rate. When evaporated to a proper pitch for 
ſhooting, it is conveyed by troughs into long pits 
made in the earth, narrow at bottom, and wider at 
top. In theſe great part of the Vitriol cryſtallizes, 
after which the uncryſtallized liquor is returned to 
the boilers with freſh vitriolic ley; and the proceſs 
repeated till ſcarce any thing more will ſhoot, This 
liquor is purchaſed by ſome particular perſons, under 


the name of mother-ley. When the workmen have 


large quantities, they return it upon ſuch Pyritæ as 
have not been completely changed into a vitrioleſcent 
ſtate. The cryſtallized Vitriol is carried into the 
drying-houſe ; and, after ſufficient exſiccation, packed 
up in caſks for ſale. The work 1s carried on without 
intermiſſion ; the Vitriol grounds being divided into a 
number of compartments, that one parcel of the mine- 
ral may be ready to yield its acid, by the time that an- 
other 1s exhauſted. 

Deptford is the only place where Vitriol is cryſtal- 
lized in pits made in the earth. The cryſtallization 
is commonly performed in large wooden tubs fitted 
with perforated covers; a long ſtick being thruſt 
through every hole of the cover, to the bottom 0! 
the veſſel, for the Vitriol to ſhoot upon. The ſticks 
are frequently joined in pairs, by croſs pieces at the 
lower end, like the Greek II. The cryſtals ate 
knocked off, dried a little, and put up in caſks. 

There are ſundry waters naturally impregnated 
with Vitriol; the greater number with that of Iron; 
ſome with that of Copper; to which, in ſome waters, 


the Vitriol of Zinc is ſuperadded. All the Chaly- 


beate ſprings, as thoſe of Pyrmont, ee 
Virtue 
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Virtues from a Vitriol of Iron, produced hy a ſpon- Virar- 
taneous reſolution of Pyrit. The vitriolic acid has Obs: 


a principal ſhare in the impregnation of all the mi- 
neral waters. Even thoſe which contain an alcaline 
$:1t, as the Carlſbade waters, ſeem to owe their Al- 
cali to this very acid. This alcaline Salt differs in 
ſeveral reſpects from vegetable alcalies, and appears 
to be the ſame with the baſis. of Sea-ſalt. There is 
abundant reaſon to believe, that it has been actually 
taken from Sea-ſalt by the vitriolic acid; and that 
this acid afterwards forſook, and left it in the water, 
to unite with ſomething elſe, perhaps with calcareous 
earths ; for the vitriolic acid has a ſtrong attraction to 
theſe earths, and, when combined with them, forms 
an inſipid ſelenitic concrete, which we find really to 

exiſt in waters (c). 5 
In many places we meet with cryſtals of Vitriol ſpon- 
tancouſly formed in the earth, as at Rammelſberg near 
Gollar 


(c) Impregnation of mineral zvaters.) From the foregoing ſhort 
ſketch of the impregnation of mineral waters, our author appears to 
have had a more thorough knowledge of this ſubje& than any who has 
written ſince. Mineral ſpirits, unſupported by experiment, have been 
called in aid to account for the phznomena ; whilit the natural affinities 
of the vitriolic acid, and its obvious tranſpoſitions from one body into 
another, have been overlooked. The following experiments tend to 
confirm the authors ſuggeſtions, and will probably give ſome further 
light into this affair. 

1. If common Salt and Vitriol of Iron be diſſolved ſeparately in 
water, and then mixed together, the ferruzin-ous part of the Vitriol 
will ſeparate and fall to the bottom, its acid uniting with the alcaline 
baſis of the Sea-ſalt, and forming with that a new compound, the 
cathartic Salt or Sal mir abile of Glauber. 1 

2. If, inſtead of Sea-falt or its ſolution, we take the earthy ſubſtance 
called Magnefia alba, or a ſolution of it in the vegetable, nitrous, or 
marine acids, a like reſolution happens, the acid of the Vitriol depo- 
ſiting its metallic baſis, and uniting with the earth. The new ſaline 
compound, produced in this caſe, is the bitter cathartic Salt, the fame 
with that obtained from the purging mineral waters. wet - 

3- On mixing a ſolution of Glauber's Salt with calcareous earths or 
ſolutions of them, Lime-water for inſtance; the vitriolic acid of the, 
Glauber's Salt forfakes its alcaline baſis, and unites with the calcareous 
earth ; with this laſt it forms a ſelenitic concrete, very ſparingly diſſolu- 
ble in water, and which, on ſtanding, in greateſt part ſubſides, vas 
in the little liquor other than the diſengaged alcaline Salt. It is needle 
to mention, that if the quantity of Glauber's Salt is large, in proportion 
to that of the calcareous earth, only a part of it will thus be reſolved. 


- 


luat Salt alſo, more or leſs in proportion to their own quantity; an 
forming 
„ 


4. On ſubſtituting the bitter cathartic Salt to Glauber's Salt, th 
event is the ſame; calcareous earths abſorbing a part of the acid of 
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Virs1- with wooden jets. If ſufficiently ſtrong, it is conveyed 
os. along a trough into the boiling-houſe : if too dilute, 
from immoderate rains or other caules, it is returned, 


Cryſtalli- 
zation. 


by another canal 122 diſpoſed for that purpoſe, 
upon the ſtones in the upper part of the vitriol ground. 
In great droughts, the deficiency of rain is ſupplied 
by artificial watering, — The vitriolic liquor is boiled 
down in large, oblong, ſhallow, leaden pans, with 
the addition of ſuch old Iron as is procurable at 
cheap rate. When evaporated to a proper pitch for 
ſhooting, it is conveyed by troughs into long pits 
made in the earth, narrow at bottom, and wider at 
top. In theſe great part of the Vitriol cryſtallizes, 
after which the uncryſtallized liquor is returned to 


the boilers with freſh vitriolic ley; and the proceß 


repeated till ſcarce any thing more will ſhoot. This 
liquor is purchaſed by ſome particular perſons, under 
the name of mother-ley. When the workmen have 
large quantities, they return it upon ſuch Pyritæ as 
have not been completely changed into a vitrioleſcent 
ſtate. The cryſtallized Vitriol is carried into the 


drying-houſe; and, after ſufficient exſiccation, packed 


up in caſks for ſale. The work is carried on without 
intermiſſion ; the Vitriol grounds being divided into a 
number of compartments, that one parcel of the mine- 
ral may be ready to yield its acid, by the time that an- 
other is exhauſted. 

Deptford is the only place where Vitriol is cryſtal- 
lized in pits made in the earth. The cryſtallization 


is commonly performed in large wooden tubs fitted 


Vitriolic 
waters. 


with perforated covers; a long ſtick being thrult 


through every hole of the cover, to the bottom of 


the veſſel, for the Vitriol to ſhoot upon. The ſticks 
are frequently joined in pairs, by croſs pieces at the 
lower end, like the Greek II. The cryſtals are 
knocked off, dried a little, and put up in caſks. 
There are ſundry waters naturally impreghated 
with Vitriol; the greater number with that of Iron; 
ſome with that of Copper; to which, in ſome waters, 
the Vitriol cf Zinc is ſuperadded. All the Chaly- 


beate ſprings, as thoſe of Pyrmont, receive tht 
Virtue 
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Virtues from a Vitriol of Iron, produced by a ſpon- Virar- 


taneous reſolution of Pyrit. The vitriolic acid has Obs: 
a principal ſhare in the impregnation of all the mi- — 


neral waters. Even thoſe which contain an alcaline 
Salt, as the Carlſbade waters, ſeem to owe their Al- 
cali to this very acid. This alcahne Salt differs in 
ſeveral reſpects from vegetable alcalies, and appears 
to be the ſame with the baſis. of Sea-ſalr. » There is 
abundant reaſon to believe, that it has been actually 
taken from Sea-ſalt by the vitriolic acid; and that 
this acid afterwards forſook, and left it in the water, 
to unite with ſomething elſe, perhaps with calcareous 
earths ; for the vitriolic acid has a ſtrong attraction to 
theſe earths, and, when combined with them, forms 
an inſipid ſelenitic concrete, which we find really to 

exiſt in waters (c). 8 
In many places we meet with cryſtals of Vitriol ſpon- 
tancouſly formed in the earth, as at Rammelſberg near 
Goſlar 


(c) Impregnation of mineral water.] From the foregoing ſhort 
ſketch of the impregnation of mineral waters, our author appears to 
have had a more thorough knowledge of this ſubje& than any who has 
written ſince. Mineral ſpirits, nerd by experiment, have been 
called in aid to account for the phznomena ; whilit the natural affinities 
of the vitriolic acid, and its obvious tranſpoſitions from one body into 
another, have been overlooked. The following experiments tend to 
confirm the authors ſuggeſtions, and will probably give ſome further 
light into this affair. J 

1. If common Salt and Vitriol of Iron be diſſolved ſeparately in 
water, and then mixed together, the ferrugineous part of the Vitriol 
will ſeparate and fall to the bottom, its acid uniting with the alcaline 
baſs of the Sea-ſalt, and forming with that a new compound, the 
catharlic Salt or Sal mir abile of Glauber. ' | 83 

2. If, inſtead of Sea- ſalt or its ſolution, we take the earthy ſubſtance 
called Magnefia alba, or a ſolution of it in the vegetable, nitrous, or 
marine acids, a like reſolution happens, the acid of the Vitriol depo- 
ſiting its metallic baſis, and uniting with the earth. The new faline 
compound, produced in this caſe, is the bitter cathartic Salt, the fame 
with that obtained from the purging mineral waters. "I 

3- On mixing a ſolution of Glanber's Salt with c:lcareous earths or 
lolutions of them, Lime-water for inſtance; the vitriolic acid of the, 
Clauber's Salt forſakes its alcaline baſis, and unites with the calcareous 
euth: with this laſt it forms a ſelenitic concrete, very ſparingly diſſolu- 
ble in water, and which, on ſtanding, in greateſt part ſubſides, leaving 
in the little liquor other than the diſengaged alcaline Salt. It is need 
to mention, that if the quantity of Glauber's Salt is large, in proportion 
to that of the calcareous earth, only a part of it will thus be reſolved.” 


4. On ſubſtituting the bitter cathartic Salt to Glauber's Salt, the 
event is the ſame ; calcareous earths py. a part of the acid of 


cir own quantity; a 
forming 
8 


hat Salt alſo, more or leſs in proportion to 
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Vyrar- Goſlar in Hungary, &c. Theſe alſo appear to receive 


ative Vi- 


os. their origin from Pyritæ. At Rammelſberg there i; 


abundance of ſulphureous Pyritæ, both cupreous and 


Vitriols. ferrugineous. Twenty-five or twenty-ſix hundred 


weight of Sulphur are prepared there every week; and 
about eight hundred weight of Vitriol. As at this place 
there is plenty of the ingredients for the production of 
Vitriol, ſo neither are the means wanting for its being 
produced in the mine itſelf. There is heat ſufficient from 
the odd fires made for burſting the hard maſſes of ore, 
for gunpowder is never employed for that purpoſe here. 
A whole ſtack of wood is ſet on fire at a time, by which 
the mind is made ſo hot, that the men are obliged 
to work naked. Water, as in all mines, is but too 
plentiful; 


formipg with it a ſelenites. Only here, as the baſis of the bitter 
ging Salt is an earth not diſſoluble in water, this earth ſeparates and 
ſubſides, as ſoon as it is deprived of its acid. As the earthy matter, 
which remains upon evaporating the purging mineral waters, conſiſts 
partly of this earth, and partly of Selenites, we may preſume, that a 
of the ſalt of the water was thus deſtroyed in the evaporation 

that a part of its acid was transferred from one kind of earth into 
another; from an earth with which it forms a bitter cathartic Salt, into 


one with which it 1 a ſubſtance inſipid te the taſte, and of 
e 


no purgative virtue. nce we learn, why the waters themſelves 
purge more, than the Salt obtainable from an equal quantity of 
em. 

5. If equal quantities of green Vitriol and the mineral alcaline Salt 
or baſis of Sea-ſalt, be dropt into a ſtrong bottle filled with ſpring: 
water, and the mouth inſtantly cloſed fo as to leave no vacuity in the 
veſſel ; the two Salts will be ſlowly diſſolved, and ſubſiſt quietly together 
ſo long as the veſſel is kept cloſely ſtopped ; there being no room for 
the extrication of the air, which all acids expel from alcalies in uniting 
with them, and without the expulſion of which they cannot unite with 
them. As ſoon as the bottle is opened, the Salts begin to act upon one 
another, and the liquor exhibits the ſame remarkable phznomena, 33 
the natural Chalybeate waters when brought up into the open air. It 
ſparkles or emits bubbles of air, taſtes briſk or ſpirituous as it is called, 

ies marks both of acidity and alcaleſcence, ſtrikes with galls, not 

e black which Vitriol does by itſelf, but a fine purple. On ſtanding 
for a little time, it loſes theſe qualities; the Vitriol is deſtroyed ; it, 
Fron falls to the bottom in form of Orchre, its acid being abſorbed 
by the Alcali. The remaining liquor, evaporated, leaves only a little 
cathartie Salt, and a part of the Alcali unneutralized; together with 
a portion of marine Salt and different earths, which the ſpring-waler 
eEpntained: before, 

is experiment may give, perhaps, no unjuſt idea of the poten 
impregnation of Chalybeate waters in the bowels of the earth; and o 
the manner in which they loſe their peculiar qualities, and depolite their 
kertuginsaut ingredient, on being brought into a ſtate of leſs con- 
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makes a hole. It is little wonder that in 


Copper, Iron, Lead, and other metallic ſubſtan- niol. 


on evaporating and ſetting it to ſhoot, we obtain, in- 
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plentiful; and all the Rammelſberg waters are ſtrong- VIrRI- 
0 impregnated with Vitriol. A drop, falling on the ors. 
clothes, leaves at firſt a ſtain, and in no long tine 

| | fach a | 
place vitriolic cryſtals ſhould be formed. In ſundry 
caverns of the mine, above, below, hanging from 
the rop and ſhooting up from the bottom, we find 
icicles, of various ſizes, ſome as thick as the arm, 
curiouſly cluſtered together, like garden beds or 
grotto-work, white, reddiſh, fleſh-coloured, green, 
bluiſh green, of a pure blue; affording, eſpecially 
when viewed by candles, a moſt beauriful ſpectacle. 
At this place the white Vitriol is prepared ; from Prepara- 


2 ine. tion of 
3 mixt ore, containing Sulphur, Zinc, Calamine, white Vis 


ces. The ore is roaſted, and elixated with freſh 
parcels of water; the liquor ſet by to ſettle, then 
boiled down in leaden pans, and cryſtallized. If the 
cryſtals have any reddiſh tinge, which they com- 
monly have, they are again calcined, diſſolved in 
water, the ſolution purified by ſettling; evaporated 
till it becomes thick, and then poured into moulds. 
This proceſs is repeated till the matter becomes ſuffi- 
ciently white. As there is little conſumption for this 
kind of Vitriol, it is made but ſeldom; ſometimes 
ſcarcely once in fix or ſeven years. The ore re- 
maining after the extraction of the Vitriol, is ſmelted 
as freſh ore. The white Vitriol has hitherto been 
. at Rammelſberg only. It is ſaid that a 
ittle begins now to be produced in Hungary. 

The vitriolic acid has a greater affinity with Iron conver- 
than it has with Copper. If vitriol of Copper be ſon of one 
diſſolved in water, and ſome clean Iron added to the dt ; Gag 
ſolution, the acid will let the Copper fall, and take another. 
up a proportionable quantity of the Iron. The blue 
colour of the liquor is now changed to a green; and 


ſtead of the blue vitriol of Copper, a green one of 
Iron. The Copper in this experiment is extricated 
from the acid in its metallic form, and adheres all 

Vol + | over 
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over the ſurface of the Iron. If the Iron is in thin 
pieces, and its quantity duly proportioned to that of 
the acid, nearly the whole of the Iron will be ex. 
tracted, and a maſs of Copper of the ſame figure 
left in its place. Hence aroſe the ancient conceit, of 
Iron being tranſmuted into Copper by the waters of 
Neuſol in Hungary; which waters are no other than a 
natural ſolution of venereal Vitriol. The Copper thus 
obtained from them is very pure and high coloured: it 
is commonly called Cement-Copper, but might be named, 
with greater propricty, precipitated Copper. 

Blue Vitriol may in like manner be converted into 
white, by the addition of Zinc; that ſemimetal pre. 
cipitating the Copper as readily as Iron does. It has 
been ſaid, that Zinc precipitates Iron alſo from the 
vitriolic acid, and that green Vitriol may thus be 
converted into white. But on trial it did not appear 
that Zinc precipitated any more of the Iron than 
would have fallen ſpontaneouſly; the ferrugineous 
ſolution, after digeſtion both with Zinc and with its 
ore Calamine, yielding {till not white but greeniſh 
cryſtals, 

It is obſervable that the adheſion of the acid with the 
ſeveral metals is not in proportion to its degree of 
affinity or appetite of union with them, bur the 
very reverſe. Though it readily and totally forſakes 
Copper upon preſenting to it Iron or Zinc, it is 
nevertheleſs far more difficultly diſunited by fire 
from the former than from either of the latter. It is 
expelled from Zinc the moſt eaſily of the three. 

There is rarely or never any metallic body beſides 
theſe in the compoſition of Vitriols ; though ſome 
have imagined that theſe Salts are impregnated with 
Gold. There are indeed inſtances of a little Gold 
having ſometimes been extracted from them: but 
the Gold thus obtained was by no means an ingre- 
dient in the Vitriol as ſuch; and had only been 
caſually embedded in the maſs, as it is in different 
ſtony and earthy matters in the Gold mines. Thoſe 


who have been deluded into the moſt ſanguine ex- 
; pectations 
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pections by experiments on a ſingle ſpecimen, have Virxr- 
been convinced of this truth upon ſubmitting another ors. 

arcel to the ſame trials. + — 

The alchemiſts have expected to find in Vitriol 
no leſs than an univerſal medicine, and the philoſo- 
phers-ſtone. With them the metallic part of the 
Vitriol precipitated by fixt alcaline Salts, has been 
eſteemed a ſolar Sulphur, and celebrated as an ano- 
dyne of extraordinary virtue. They have treated, 
by a variety of operations, the cryſtallized Vitriol 
itſelf, the liquor which remains after its cryſtalliza- 
tion, the rainbow - coloured cuticle which forms upon 
ſolutions of it; but have always been diſappointed 
in their aim. The following ſentence, whoſe initial 
letters compoſe the word Vitriolum, has animated 
them in the purſuit; Viſita interiora terre, reperies 
th occultum lapidem, veram medicinam ; that is, Viſit 
the inner parts of the earth, and there you ſhall 
find the hidden ſtone, the true medicine.” Another 
ſentence, whoſe initials in hike manner make up the 
word Vitriolum, is much more juſt ; Via iſta theſauros 
requirendo inutilem operam luſerunt viri multi; Many 
„have ſearched for treaſures in that way, and be- 
« ſtowed their labour in vain.” 


J. VITRIEGT „ 0k 0: 


ITRIOL of Iron diſſolves in about twice its Y;7&t- 
weight of water, into a green liquor; and on ot. or 
duty evaporating the ſolution, and ſetting it to ſhoot, Iron. 
concretes again into thick rhomboidal cryſtals, If On 
the cryſtallization is performed in a warm place, the — 
Vitriol commonly riſes up above the liquor, and con- 

cretes into effloreſcences about the edges of the veſſel. 

It retains in its cryſtalline form a large quantity of 

water, amounting to full as much as the metal and 

acid together. In a warm dry air it loſes a part 


of its water, and falls by degrees into a white 
powder, , | | 


1 On 
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Vira- On diſſolving the powder or the cryſtals in water, 
eL5. a portion of the Iron is left undiſſolved at the bottom 
CDi of the veſlel (4), in form of a reddiſh yellow or 
produced ruſty-coloured calx or ochre. The exſiccated pow- 
oy repearet der leaves conſiderably more of this ochre than the 
| cryſtals. The ſolution depoſites, on ſtanding, more 
and more of the metal in the ſame form; and being 
now evaporated yields cryſtals paler coloured than at 
firſt, with an unctuous liquor, which refuſes to cry. 
ſtallize, and which on further evaporation forms a 
butyraceous maſs that deliquiates in the air. Hoy 
often ſoever the ſolution and cryſtallization are re- 
peated, a part of the Iron remains always undiſſolved, 
a part ſeparates ſpontaneouſly from the ſolution, and 
a part is reduced into a butyraceous matter; the 
cryſtals being paler and paler till the whole quantity 
is thus deſtroyed or reſolved. The further the cryſtals 
are freed from their metal, the more eafily do they 
part both with their water and their acid. 
TAs of The cryſtals, expoſed to a gentle fire, liquefy and 
r. boil up: and having gradually diſcharged the greateſt 
part. of their water become conſiſtent again, with 
the loſs of their tranſparency and green colour, 
The maſs, when it firſt becomes ſolid, appears of a 
whitiſh colour : on urging it with a ſtronger fire, 
acid fumes ſucceed the watery ones, the matter be- 
comes yellow, red, and at length of a deep purpliſh 


red. 
Caleina. It is from this kind of Vitriol, as being the cheap- 
won of Vi-eft, that the vitriolic acid has been generally extracted 


rol for common uſes, The Vitriol is firſt calcined, uſually 
| | in 


(d) Sportancons ſeparation of the Iron from Vitriol.} A ſolution of 
the Vitriol in water depoſites, upon ſtanding, a part of its metallic 
baſis. In length of time, nearly the whole quantity ſubſides, leaving 
the liquor colourleſs. The precipitation is greatly expedited by a boit- 
ing hrat; by which more of the metal ſeparates in a few minutes than 
by ftanding without heat for a twelvemonth. Upon expoſing the fol 
Vitriol to a moiſt air, a ſimilar reſolution happens on its ſurface; which, 
in a ſhorter or longer time, according as the Vitriol is more leſs faturat 

with metal, changes its green to an ochery or ruſty hue. fron 
does not ſeparate in this manner from any other acid, nor any other 
metal fiom this acid. 
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in Iron pots till it will no longer melt, as its melting VIr RI“ 
in the diſtilling veſſel would endanger burſting it. The ors. 
calcination is advantageouſly continued alſo beyond 
this period, as more of the phlegm is thus diſſipated 
without much loſs of the acid. On collecting the 
vapours they are found to have very little acidity till 
the Vitriol has become yellow: from this ſtate to 
that of redneſs, they proye conſiderably acid. All 
that ariſes after the matter has become red, is a ſtrong 
concentrated acid, 
The diſtillation is performed in earthen long- oi of vis 
-necks placed in a reverberatory furnace: the makers:riol. 
of Oil of Vitriol in England put fifty or more 
theſe veſſels into one furnace: to each longneck 
is luted a glaſs receiver; which, if the Vitriol has 
been fully calcined, need not be large: the neck 
of the diſtilling veſſel is introduced into the belly 
of the receiver, leſt the drops falling on the neck of 
the glaſs ſhould crack it. The fire is raiſed by de- 
orees, and continued for a certain ſpace of time, 
uſually ſome days and nights; beyond which, expe- 
rience has taught the workmen that the produce of 
acid would not pay the expence of fuel; care muſt be 
taken, in ſupplying freſh fuel, not to crack the veſ- 
ſels by admitting cold air to them: a volatile ſuffa- 
cating ſmell, like that of burning Sulphur, gives 
notice of ſuch an accident. If the veſſels will bear 
à good fire towards the end of the diſtillation, we com- 
monly obtain an highly concentrated acid, in a thick 
butyraceous form, called glacial Oil of Vitriol: in 
ſuch caſe we muſt be well upon our guard in taking 
off the receiver; this concentrated acid, as ſoon as 
any communication with the air is opened, emitting, 
in great abundance, ſubtile penetrating fumes capable 
of ſtriking a man dead. | 
Oil of Vitriol, as firſt diſtilled, appears of a brown x:, colour 
or blackiſh colour, which ſome aſcribe to a portion hence. 
of Iron or Copper brought over with it in the diſtilla- 
on. But neither of theſe metals give any ſuch 
$4 tincture 
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Vir RI- tincture to this acid: inflammable ſubſtances do, 
oLs. A ſmall bit of white paper will change the cleareſt 
—— Oil of Vitriol, in a little time, quite black. The 


Rect ifica- 
don, 


Analyſis of 


diſterent 
Vitriols. 


acid thus tinctured, and that which ariſes coloured 
from the Vitriol, are both rendered clear by the ſame 
means, barely by being heated. The phlegmatic 
acid is rectified 4 diſtillation in a glaſs retort; the 
weaker acid or Spirit of Vitriol diſtilling, whilſt the 


ſtronger, called Oil, remains behind. In this proceſs 


the retort ſhould be placed, not in ſand, as ſome direct, 
but in capella vacua or an empty iron pot, with only 
a little ſand ſtrewed on the bottom to keep the retort 
ſteady : when the glaſs is buried in ſand it is very 
unequally heated, and hence very liable to crack. 

One hundred pounds of Engliſh Vitriol, calcined 
to yellowneſs, were reduced to fifty-five pounds, 
which yielded fifteen pounds of concentrated dil. 
From a more exact examination it appeared, that 
ſixteen ounces of this kind of Vitriol contain above 
eight of water, one and a half of pure acid, and 
about fix of Iron ; with a ſmall proportion of Alum, 
too ſmall to be of any importance. The aluminous 
matter is moſt diſtinguiſhable in the crude liquor of 
the pyrites, before it has been made into Vitriol; and 
in this we may diſcover alſo ſome marks of marine 
acid: the Vitriol itſelf very rarely participates of 
that acid in any degree. 

The Engliſh Vitriol is purely ferrugineous ; but 
there is ſcarcely any other Vitriol of Iron without 
ſome admixture of Copper. The Goſlarian, Hun- 
garian, Bohemian, Saxon, Ruſſian, Roman, Saltzburg, 
French, and Swediſh, are all mixed Vitriols; and in 
proportion as they abound with Copper contains Ib 


water and more acid than the pure Vitriol of Iron, 


Sixtcen ounces of Goſlarian Vitriol (the fort com- 
monly made uſe of in Germany) were found to con- 
tain ſeven ounces of water, three ounces of acid, five 
ounces ſeven drachms and one ſcruple of Iron, and 
nearly two fcruples of Copper: in the ſame quan- 
tity of another parcel, the water amounted to 1 
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ounces and ſix drachms, the acid only to two ounces VIrRI“ 
and two drachms, and the metallic matter to ſix ors, 
ounces : a third parcel yielded lets water and more 


acid. Theſe differences depend chiefly upon the age 
and dryneſs of the Vitriol, a part of the water being 
diſſipated in keeping. | | 

The Vitriols which participate of Copper readily 
diſcover that metal upon rubbing them on a moiſten- 
ed bright piece of Iron, which they inſtantly cover 
with a cupreous coat. - It ſeems as if the metallic 
part of all Vitriols had been formerly ſuppoſed to be 
Copper only: hence even the ferrugineous Vitriols 
have, in different languages, received names ex- 
prefſive of Copper; by the Engliſh they are called 
cpperas ; by the Germans, kupfferwaſſer , by ſome of 
the Latin writers cuperoſum (i. e. cuprum eroſum , by 
the Greeks xa>xavlo. : 


Green Vitriol ſtrikes a black colour with vegetable Uſe in 
alringents; and hence is the baſis of the black dye Hing. 


for cloth, leather, hats, &c. The workmen find 
that the mixed Vitriols anſwer better for theſe pur- 
poſes than the purely ferrugineous ; probably from 
the cupreous part of the Vitriol being more corro- 
five, more effectually penetrating the ſubject, and thus 
occaſioning the colouring matter to ſink dee;er ; the 
Copper certainly does not contribute to the colour 
itſelt, for neither the Vitriol of Copper, nor Verde- 
gris, ſtrike any blackneſs with aſtringents: the ma- 
nufacturers of tobacco are ſaid to make uſe of this 
Salt for deepening the colour of that commodity. 
Common ink is prepared from Vitriol and Galls : 
Bromel tell us that the beſt ink is made according to 
the old. monaſtic verſe, Vncia fit gallæ, ſemiſque fit 
uncia gummi, Vitrioli pars quarta; his aadas bc fa- 
lerni: but the liquor thus prepared will not long 


keep, eſpecially in an open veſſel. To make a black ny, 


and durable ink, I digeſt ſixtcen ounces of bruiſed 
Galls in two quarts of French white wine for ſeveral 
days; and then pouring off the wine, gently boil the 
Calls in two quarts of water: [x ounces of Goſla- 

1 ran 
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Virai- rian Vitriol are diſſolved in this decoction, the wing 
ors. added to the ſolution, the mixture digeſted for ſome 
— hours, eight ounces of Gum Arabic put in, and 
when this is diflolyed, a dozen or more of entire 
Cloves, which in good meaſure prevent mouldineſs. 
Some add Sugar, others Salt, and others Spirit of 
Wine, to keep the ink from freezing in winter, From 
| theſe uſes of the Chalybeate, which is the moſt common 
of the Vitriols, all the ſorts have been called atramenta; 
and minerals impregnated with them lapides atramen- 
ſarii, atramentſtein. | 
Vitriol mixed with Nitre or Sea-ſalt, and expoſed 
_ to the fire, extricates the acids of thoſe Salts; the 
Vitriol firſt parting with its own acid which thus 
diſlodges the others in the ſame manner as if Oil of 
Vitriol had been taken. Hence the uſe of Vitriol in 
the diſtillation of Aqua fortis : the mixed Vitriols 
are ſaid to anſwer better for this purpoſe likewiſe than 
| the pure Vitrio] of Iron: the Engliſh themſelves 
frequently employ foreign Vitriols in preference to 
their own (e). p 27 
Medical The medical effects of Vitriol are ſimilar to thoſe 
of the other preparations of Iron. The pure Vitriol 
of Iron is here alone to be uſed: the mixed forts | 
may be rendered purely ferrugineous, by diſſolving 
| | them 
(e) Mechanic wſes of Vitriol.] In the Swediſh Tranſactions, Vitriol 
js recommended as a yellow for houſe-painting. Quicklime, made into 
a paſte with water, is to be diluted with a ſolution of Vitriol, more or 
leſs according as the colour is required deeper or lighter : the mixture 
appears of a bluiſh green colour, and does not become yellow till it is 
464 One part of Vitriol is ſaid to go as far as two of the dearer yellow 
Orchre. | | 
This $alt is recommended alſo for preſerving wood, as particularly 
the wheels of carriages, from decay: when all the pieces are fit for 
being joined together, they are diręcted to be boiled in a ſolution of 
Vitrid] for three or four hours, and then kept for ſome days in a warm 
place to dry. Tt js faid that wood by this preparation becomes ſo hard 
and compa#t that moiſture cannot penetrate it; and that Iron nails are 
not ſo apt to be deſtroyed by ruſt in this vitriolated wood as might be 
Freter but laſt as jong as the wood itſelf. 
There are ſome inſtances ſufficiently atteſted of human carcaſes being 
2 for a number of years, in vitriolic mines, free from corrup- 
ion. In a hiſtory of this kind related in the literary acts of 154 0 


all the natural features remained unaltered, though the body had! 
 forty-nine years; the fleſh was grown of a horny hardneſs, 
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chem in water, and adding ſome bright Iron, which ViIrRI- 
will totally precipitate the Copper ; after which the ors. 
Vitriol is to be recovered by cryſtallization. It i 


obſervable, that in ſmoking tobacco, a little Vitriol 
taken into the mouth, leaves, after its aſtringency 1s 
over, an agreeable ſweetneſs. —— Externally, this 
Salt is employed as a ſtyptic, either diffolyed in li- 
quors or calcined. The ſtypticum heroicum, as it is 
called, is compoſed of a pound of Hungarian Vitriol 
and half a pound of Alum diſſolved in three pounds 
of phlegm of Vitriol, and mixed, after filtration, 
with five ounces of Oil of Vitriol. Vitriol calcined to 
whiteneſs, by the fun's heat in the dog-days, has 
been celebrated for ridiculous ſympathetic virtues : 
Sir Kenelm Digby and others have been ſuperſtitious 
enough to believe, that it would cure wounds by 
being applied only to the weapon they were made 
with, reſtrain hæmorrhages by the blood being dropt 
upon it, and produce various effects in the body by 
being put into the patient's urine, c. 


Il. VITRIOL of COPPER. 


HE Vitriol of Copper contains much leſs wa- Vrrazr- 


ter than that of Iron, and requires a larger oL oF 
quantity, about four times its own weight, for its COPPER» 
ſolution. It does not, like the green Vitriol, part > 
. | , . Effects of 
with any of its metal on being diſſolved ; nor calcine fire. 


in the air, or liquefy in the fire. Expoſed to a gen- 
tle heat it firſt turns white, and then of a yellowiſh 
red colour. On urging it with a ſtronger fire the acid 
ſlowly exhales, and a dark red calx of Copper remains, 
of a much leſs lively colour, and inclining more to 
a brown, than the calx prepared in the ſame manner 
from the Vitriol of Iron, The whole of the acid 
cannot be ſeparated by diſtillation from either ſort ; 
lo much acid remaining united with the meral after 
that operation as to render a part of it ſoluble in 
Fatcr. After this ſoluble part has been extracted, a 


little 


| 
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VirxI- little acid is ſtill retained, amounting to about one 
oLs. twenty-fourth part of the metallic calx. 
Wy— Vitrigl of Copper is commonly called Cyprian, 


tion. 


Medical 
uſes. 


Vitriol o 


probably from its having been formerly brought from 
the iſland Cyprus in the Ægean ſea: Boerhaaye 


makes the Cyprian and Hungarian Vitriols the ſame, 
but they differ greatly from one onother, the former 
being a 78 Vitriol of Copper, the latter a mixt 
Iron and Copper. | 

Vitriol of Copper 1s never produced by nature 
without an admixture of Iron. The pure venereal 
Vitriol is made by art, from cuttings or waſte pieces 
of Copper, ftratified and cemented with Sulphur: 
the cover of the cementing-pot is perforated with 
one or two {mall holes, and the cementation conti- 
nued, with a gentle fire, till the inflammable part 
of . the Sulphur is conſumed: the matter is then 
boiled in water, and the liquor, after due evapora- 
tion, ſet to ſhoot. Such part of the Copper as re- 
mains uncorroded, 1s treated with freſh Sulphur, till 
the whole of the metal is changed partly into Vitriol, 
and partly into an indiſſoluble calx. For the inferior 
kinds of this Vitriol, Pyritæ abounding with Sulphur 
are ſubſtituted to pure Sulphur. There are few places 
in which Vitriol of Copper is prepared, the conſump- 
tion of this commodity not being very conſiderable. 

Vitriol- of Copper has been recommended in all 
kinds of intermittent fevers, in the lepra, and when 
ſaturated with volatile alcaline ſpirits, as a ſpecific in 
epilepſies. In this laſt caſe I have known it given 


with very ill ſucceſs, the convulſions being made by 


it far more violent. Its internal uſe is in no caſe to 
be ventured on, as it poſſeſſes a truly deleterious qua- 
lity, in common with the other preparations of Cop- 
per: the ſmalleſt portion occaſions a ſickneſs and 
nauſea; a ſomewhat larger, reaching and violent vo- 


mitings, accompanied often with convulſions. If the 


quantity taken has been conſiderable, and is not ſoon 
diſcharged by the vomiting,” the ſtomach and intel- 


tines are corroded, intenſe pains, 3 
ea 


| 
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death ſucceed. — Externally, it is uſed as a mild Virgr- 
eſcharotic, in ſhankers, and for conſuming proud os. 
feſh; and for reſtraining hemorrhages. It is apW 
plied by the farriers againſt films on the eyes of 

cattle, | | 


Il. WHITE VITRI OI. 


HERE have been many different, and for the WrrTz 
moſt part erroneous, conjectures about the na- VIr II- 
ture and compoſition of this kind of Vitriol. Boer- . 
haave ſuppoſes it to be no other than Vitriol of Iron * Y "y 
exſiccated ſo as to become white. Geoffroy comes 
nearer the truth, in ſaying it conſiſts of vitriolic acid 
united with Calamine, or with a a ferrugineous earth 
and Lead or Tin. Tin however muſt be excluded 
from the compoſition, as nothing of that metal is diſ- 
coverable either in the vitriol itſelf, or in the ores 
from which it is prepared. ; 

Experiment ſhews, that the metallic part of white Analyſis. 
Vitriol is principally Zinc : when freed from its acid 
by ttrong fire it tinges Copper yellow, or changes it 
into a kind of Braſs, the diſtinguiſhing character of 
that ſemimetal. It participates alſo of the Iron and 
Copper, and perhaps of the Lead, with which the 
ores abound. That it contains Iron appears from the 
ochery ſediment which ſolutions of it depoſit on 
ſtanding ; and ſtill more eyidently, from its yielding, 
when treated with inflammable fluxes, particles of 
true Iron to the magnet. Rubbed on a poliſhed 
moiſt knife, it ſtains the Iron of a Copper colour: 
Zinc, added to ſolutions of it, throws down a 
Precipitate, which gives a deep blue tincture to 
Spirit of Sal ammoniac; plain proofs of its holding 
Copper, 

White Vitriol diſſolves as eaſily as the green, in 
twice its weight of water. It does not calcine or 
fall into powder in the air, nor liquefy in the fire. 
In diſtillation four ounces yielded about an ounce 
of phlegmatic ſpirit, nearly three ounces remaining 
in 
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Virai- in the retort: the ſpirit, examined by alcaline Salt, 
oLs. was found to contain only half a ſcruple of pure acid 
to ſeven drachms and fifty de of water. If the 


fire had been continued for ſome days longer, more 
acid would probably have been obtained. 6 

White Vitriol was given formerly as an emetic, 
from a ſcruple to half a drachm, two ſcruples, and 
ſometimes a whole drachm; either in its common 
ſtate as brought into the ſhops, or purified by ſolution 
and cryſtallization, when it is called gilla theophraji. 
At preſent its uſe in that intention is almoſt entirely 
laid aſide: and indeed it may very well be ſpared as 
an emetic; two. or three grains of emetic Tartar, or 
2 little wine impregnated with glaſs of Antimony, 
operating as effectually as a drachm of white Vitriol, 
and with much leſs ſickneſs or uneaſineſs to the patient, 
Some report, that both the white and blue Vitriols 
occaſion a ſalvation. This is by no means to be 
underſtood as a ſalivation ſimilar to that brought on 


by mercurials, and is no other than a diſcharge of 


legm or water from the nauſea which they excite, 

hite Vitriol is in common uſe externally, in oint- 
ments and collyria, againſt heat, inflammations and 
defluxjons of the eyes: ſometimes a little Sugar of 
Lead is added. It 1s one of the beſt applications 
for theſe purpoſes, and I have known it a very lu- 
crative ſecret in particular hands. It is likewiſe a 
powerful and ſafe errhine, of good uſe in catarrhs, 
and obſtructions of the noſtrils by indurated mucus: 
a ſolution of the Vitriol in Marjoram water, is to 
be ſnuffed- up the noſe, or a bit of cloth dipped in 


1t 1 introduced. Conſiderable quantities are 


uſed 7 the farriers, and thoſe who prepare varniſhes: 
it is ſaid to promote the drying of varniſhes and 


oil paints, 


ARTICLE 


MiNERAL SALTS. 285 


„ = III. 


"ow 


Combination of the vitriolic acid with earths. 


HE Vitriolic acid readily and totally diſſolves VIrRI- 
the aſhes of vegetables into a limpid liquor. . 
Calcareous earths are corroded but not diſſolved by — 
it: with theſe it forms a ſelenitic matter, in ap- ments on 

arance reſembling a Salt, but differing from bodies * 
of that claſs in wanting taſte and ſolubility. When yitriolic 
the earth is previouſly diffolved in water it forms with acid. 
the vitriolic acid a like concrete, which refuſes to 
diſſolve again: three quarts of Lime-water were 
faturated by fix drachms of Spirit of Vitriol, of 
moderate ſtrength; and being then evaporated left 
near two drachms of this matter in little maſſes hike 
fine lowers of Benzoine. Half an ounce of green 
Vitriol, diſſolved in water, required for its ſaturation 
eight pounds and four ounces of Lime-water : the me- 
tallic calx, precipitated by the earth of the Lime-water, 
weighed one drachm and eighteen grains: the liquor 
filtered and evaporated, left only a drachm and a half of 
a whitiſh ſomewhat ſparkling concrete. To ſixteen 
ounces of Quick-lime in ſubſtance, put into water 
enough to ſlake it, and well ſtirred together, I added 
by degrees Goſlarian Vitriol till the Lime was ſatu- 
rated, and a freſh addition occaſioned no further 
efferveſcence; three pounds and a half were requiſite 
for this purpoſe : the matter being now elixated 
with water, and the liquor evaporated, only one 
ounce three drachms and ten grains were found to 
have been taken up by the water: the undiſſolved 
part weighed when dry, three pounds and nine ounces. 

The part which the water had diſſolved at firſt would 
: ay longer diſſolve after it had once been ſepa- 
ated, 

There is another kind of earth, which the vitriolic Alumi- 
acid diſſolves with eaſe; and with which it concretegnousearth. 
into an aſtringent Salt readily ſoluble in water, called 
Alum, This earth is commonly faid to be chalky 

: - but 
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Vrrzr- but I have treated Chalk, Lime, Boles, Lac lunæ, 


OLS. 


and various other earths with Spirit of Vitriol, without 


— bog ever able to-produce any Alum. What this earth 
re 


y is, remains as yet unknown. It does not ſeem to 
exiſt naturally in the ores from which Alum is pre. 


| pared, in the ſame ſtate wherein it enters the com. 


ALUM. 


_—— — 


Natural 
hiſtory of 
Alum, 


poſition of Alum; but to receive its peculiar pro- 
perties from the calcination and expoſure to the air 
neceſſary for the production of that Salt. In the ſe- 
veral Alum-ores which I have had an opportunity of 
examining, there was no mark of ſuch an earth as 
we obtain from Alum (J). 


; L 


ATURE produces no perfect Alum, but af- 
fords the materials for it in ſundry ores, pyritæ, 
ſtones, ſlates, earths, waters, and bitumens as pit- 
coal. The reddiſh Roman Alum is prepared from 3 
reddiſh ſtone found at the bottom of the hill Tolfa 
near Civita Vecchia in the eccleſiaſtical ſtate: in 


Sweden and ſome parts of Bohemia Alum is made 


from Pyritz and other ores ; in England, at Altſattel, 
and ſundry other places, from bituminous * 


Y Earth of Alum.) Some later experiments, by Mr. Geoffroy and 
Mr. Pott, have ſhewn, that the earth of Alum is contained in clay, 
and that a true Alum may be prepared by digeſting clay in the vitriolic 
acid. Both theſe gentlemen imagine, that only a particular part of the 
clay is here extracted. Whether it exiſted originally in the clay, = 
ſeſſed of the ſame properties which it is found to have when extracted, 
or whether it has ſoffered a change in the operation, they have not de- 
termined. From the experiments I have made, the latter ſeems to be 
the caſe. Powdered tobacco-pipe clay being boiled in a conſiderable 
quantity of Oil of Vitiiol, and the fire continued to dryneſs, the matter, 
examined when grown cold, diſcovers ſcarcely any taſte, or only 3 
Alight acidulous one: on expoſure to the air for a few days, greateſt 
part of it is found changed into lanuginous effloreſcences in taſte exattiy 

ike Alum : the remainder, treated with freſh Oil of Vitriol in the 
ſame manner, exhibits the ſame phænomena, and this repeatedly til 
nearly the whole of the clay is converted into an aſtringent Salt. — 
It the earth be ſeparated again from the acid, (by Sg the Salt in 
water, and precipitating with any alcaline Salt) it is now found to di 
ſolve with eaſe in every acid; to form with the vitriolic Alum again; 
with the nitrous, a compound reſembling Alum in taſte ; with the wege. 
table acids, a ſubſtance leſs aſtringeht, and leſs ungrateful. 
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of the ** kind; at Solfatara near Naples, from Aru. 
a whitiſh earth; in Miſnia, from a blackiſh one; at 
ner Freyenwalde, from a reddiſh one; 
and from different minerals at Saalfeld, Reichenbach, 
Leuſerſdorff, Suſerſdorff, Eliard, Schwentzel, Duben, 
Sc. There are waters impregnated with Alum, 
though I have never ſeen any that left a perfect Alum 
on bare evaporation, OY 

The pureſt and moſt perfect Alum-ore is the red- 
diſh ſtone of Tolfa : this is ſaid to yield Alum with- 
out any additional matter, though not without arti- 
ficial managements: the Alum obtained from it is 
tinctured with the reddiſh colour of the ftone. In 
its natural ſtate it gives no marks of Alum; and, if 
expoſed to the air, it continues a hard inſipid ſtone. 
Calcined or roaſted, and then laid for a time in the 
ar, it becomes by degrees aluminous, and gives out 
its Alum on being boiled in water. This is the 
Alum which the Italians call Alume di rocca, Alum 
made from a ftone or rock : among us, the name 
Alumen rupeum, or rock Alum, is often applied to the 
larger cryſtalline maſſes, whatever ſubject they have 
been prepared from. | 

The aluminons Pyritæ and bitumens require no 

calcination unleſs they greatly abound with Sulphur. 
Theſe minerals, as firſt taken out of the earth, are 
compact, and often bright and glittering : they 
have no manner of taſte, and diſcover no mark of 
their holding any thing ſaline; the vitriolic acid being 
as yet blended with an inflammable matter, by which 
its acidity and all its ſaline characters are deſtroyed. 
On bare expoſure to the open air, the inflammable 
principle is diſſipated, and the acid is combined with 
the aluminous earth into a perfect Alum, the ſtone 
at the ſame time falling into powder. 

The mineral thus impregnared with Alum, isp 
elixated or boiled with water; the liquor boiled tion. 
down, commonly with an addition of vrine, or alca- 
ine ley, or both together; the clear part poured off 
and ſet to ſhoot; the cryſtals, if not ſufficiently 
pure, 
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Ax un. pure, diſſolved again, boiled down with a little more 
Alcali, and cryſtallized afreſh. The uſe of the urine 
Rs or alcaline Salt is partly to clarify the liquor and 
precipitate ſuch metallic parts as it may contain; and 
partly to a a body to the Alum, and promote 
the cryſtallization : the liquor of itſelf would not 
ſhoot, but either continue fluid, or if further evapo. 
rated, would yield only an unctuous maſs, Al. 
caline Salts are found to anſwer better than urine, 
and hence are now in moſt places alone made uſe of, 
though ſome till retain urine, from prejudice and 
cuſtom, The Alcali precipitates not only metallic 
matters, but a groſs earth which would injure the 
tranſparency of the Salt; and often alſo a part of the 
aluminous earth itſelf, which falls to the bottom in 
form of a fine white meal, called at the works Alum 
meal: this is to be rediſſolved and cryſtalized atreſh, 
The mineral remaining after elixation, expoſed for 
ſome years to the air, becomes impregnated with Alum 
again; in ſome places this proceſs is repeated a third 

and a fourth time. 

Some earths, as the Alum earth of Solfatara, and 
the aluminous ſlates, have a manifeſt aluminous taſte 
when newly dug; and hence are directly elixated, 
without expoſure to the atmoſphere. In ſome kinds 
of ſlates we may plainly diſtinguiſh the aluminous 
matter lying in a powdery form, betwixt the flakes 
or ſcales of which the ſtone is compoſed. In general, 
where the mineral holds but little Sulphur, it is fut- 
ficient to lay it for a time in the open air, defended 
from rain by a a ſhed or ſlight covering : if it pat- 
ticipates conſiderably of Sulphur, it muſt be pre- 
viouſly calcined ; if very rich in Sulphur, a paſt 
of the Sulphur is firſt extracted by ſublimarion, and 
the reſiduum worked for Alum. 

The Alum ſlates near York in England are con- 
ſiderably ſulphureous : by. lying long in the air, they 
become aluminous of themſelves, but to promote 
this effect they are uſually calcined. The boilers ae 
large leaden pans, nine feet long, five feet broad, 
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and two and a half in depth. The liquor is clari- AL Un. 
| fied and diſpoſed to cryſtallize by the addition f 


Soda, there called Kelp, and of urine. The Alum- 
ore of Schwentzel near, Duben in Saxony, above five 


miles from Hall, is likewiſe bituminous : this is firſt 
calcined, then expoſed to the air, elixated with 


water, and the liquor boiled down with Potaſh; 


At Altſattel near Carlſbade, the workmen, when 


| was there, uſed only urine, of which they received 
conſtant ſupplies from the neighbouring towns and 
villages. The moſt curious Alum-ore I know of is 
in Sweden; Sulphur, Vitriol and Alum being here 
obtained from one mineral, which appears to be a 
kind of Pyrites. The Sulphur is firſt extracted b 
diſtillation : the reſiduum being ſtrongly cached. 
boiled in water, the liquor duly evaporated and ſet to 
ſhoot, the Vitriol cryſtallizes. The uncryſtallized li- 
quor, treated with urine and a ley drawn from aſhes, 
yields Alum. | | | 
The cryſtallization of Alum is uſually performed 
in large ſtrong wooden caſks, whoſe ſtaves and hoops 
are all marked with numbers, that they may be 
readily put together : in ſorne places Iron veſſels are 
uſed. The caſks being filled with the Alum liquor 
evaporated to a due conſiſtence, and ſet in a cold 
place, the Alum gradually ſhoots into large cryſtals 
about the ſides: the liquor in the middle is then 
let off by a cock in the bottom, the head of the 
caſk knocked out, and the veſſel turned upſide down, 
for the more effectual draining off of the remaining 
liquid. The cryſtals are then dried in a warm ſtove, 
and packed up in caſks; and the mother-ley, or un- 
cryſtallized liquor, mixed with freſh aluminous leys. 
The metallic or vitriolic Alum-ores occaſion the 
oreateſt trouble; and the Alum obtained from them, 
though it appears white, is never totally free from 
ſome metallic impregnation. Conſiderable differences 
are found in Alum, partly from this cauſe, and part- 
ly from its being prepared with urine or Poraſh, or 
with freſh or ſtale urine: theſe differences are chiefly ob- 
Vor. I. U ſerved 
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Alux. ſerved by the dyers, and thoſe who prepare lakes for 

the painters. 1 | 

General Alum requires about ten times its weight of water 

properties. to diflolve in: © The ſolution, if the Alum was pure, 
makes no change in the colour of Syrup of Violets 
(g); but the common ſorts change the Syrup green, 
by virtue of the alcaline Salt employed in their pre- 
paration. Fixed alcalies, volatile alcalies, and Bo- 
rax, added to ſolutions of Alum, precipitate the 
earth. Its taſte is nauſeouſly ſweetiſh and aſtringent. 
In cryſtallization, it ſhoots into large angular maſſes, 
conliſting generally of eleven planes, five of which 
are hexangular and fix quadrangular. 

Analyſis. An qunce of Alum contains about five ſcruples and a 
half of earth, one drachm and eighteen grains of 
vitriolic acid, and nearly five drachms of water. 
That its acid is the ſame with that of Vitriol and Sul- 
phur, appears from hence, that it forms with metals 

a a true Vitriol; and with inflammable ſubſtances a 

Effects of true Sulphur. — Alum expoſed to the fire, firſt li- 
ue on it, quefies and boils up like green Vitriol ; and when its 
phlegm is evaporated, forms a white ſpongy brittle 

maſs, By this treatment it loſes very little of its acid, 

and hence almoſt totally diſſolves again in water, and 

ſhoots into hard compact cryſtals as at firſt. The 
calcined or burnt Alum, as it is called, proves ſharper 

in taſte than crude Alum, on account of the loſs of its 

and of air. phlegm z and imbibes humidity from the air. Four 
ounces will, in the ſpace of a month, gain an increaſe 

of one- ounce. Dr. Rhuon expoſed equal quantities 

of burnt Alum, for equal lengths of time, in a 

damp cellar, and in a dry upper room ; the firſt 

gained half an ounce, the latter only five ſcruples. 

If we attempt to extract the phlegm and acid of 

Alum by diſtillation, we muſt either inject the Alum 


by 


(g) Alum changes the colour of Syrup of Violets.) I have not obſerved 
any fort of Alum to mix with Syrup of Violets without changing its 
colour. Common Alum changes violets, cyanus flowers, and other 
blue flowers and their infuſions or ſyrups, to a purple or red, as acids do; 
like which ulſo it coagulates milk. It deepens ſome watery tinctures o 
vegetables, as of Madder and Brazil. 
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by a little at a time into a tubulated retort, or 


put AtuM, 


it into a common retort of which it may fill no more. 


than one half, and apply the fire in ſuch a manner, 
that the matter may be heated firſt on the ſurface, 
and thence gradually to the bottom. Though the 
fire is kept up ſtrong for a conſiderable time, we can 
ſcarce gain more than half the weight of the Alum, of 

a phlegmatic ſpirit: the reſiduum expoſed to the 


air, imbibes moiſture, and then yields more of an 
acid ſpirit, the phlegm ſerving for a vehicle to the 


acid. Alum diſſolved repeatedly in vinegar, parts vi 


with its water more eaſily than at firſt : it now cal- 
cines into a white mealy powder, in a warm room, 


or by the heat of the ſun. If Alum be deprived of vinous ſpi- 


is phlegm by moderate calcination, its acid will be rits. 
in grat part abſorbed by rectified Spirit of Wine: 
on diſtilling off the ſpirit, and cohobating it ſeveral 
times on the reſiduum, a Spiritus vitrioli dulcis will be 
obtained. 

Schroder relates, that if the phlegmatic Spirit of 
Alum be cohobated on the remaining burnt Alum, 
and this proceſs ſeveral times repeated, the whole 
quantity of the Alum will at length ariſe, over the 
helm by the heat of a water-bath : but this is directly 
contrary to experience, There are two preparations 
of Alum, whoſe names ſeem to imply a change made 
in its quality or ſome particular matter extracted 
from it: one is called Alumen ſaccharinum, the other 
daccharum, manna, dulcedo, and primum ens, aluminis, 
If we expect in theſe preparations what their names 
import, we ſhall be = deceived : the firſt is no 
ther than crude Alum ſoftened into a paſte with whites 
of eggs and roſe-water, and made up into the form 
of ſugar-loaves z the other is compoſed ſometimes of 
crude and ſomerimes of burnt Alum, made up with 
common water, Roſe-water, Lime-water, Vinegar, or 
phlegm of Alum. Some calcine the Alum, then 
diſſolve it in water, and evaporate the ſolution ; and 
all the Salt thus prepared, Sal fixum aluminis; though 
in no reſpect different from crudeg lum. A 

f U 32 Alum 
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Alum calcined with inflammable ſubſtances, pa. 
ticularly thoſe of the animal kingdom, forms a cox. 
crete which takes fire ſpontaneouſly on the admiſſion 


— of air, and which is hence diſtinguiſhed by the name 


of Pyrophorus. This preparation was firſt made pub. 
lick by Homberg, and uſually bears his name; 
though, as Geoffroy informed me, Homberg himſcł 
learnt it from another perſon. The fame product 
occurred allo to me, in making ſome experiments in 

London, with a different view; and Lemery ha 
given a ſet of experiments exprelsly on the ſubject, 
The beſt method of preparing this Pyrophorus is, 
to mix powdered Alum with ſo much yolk of egg 
as will reduce it to the conſiſtence of thin hone, 
and keep the matter conſtantly ſtirring over a gentle 
fire, breaking from time to time ſuch lumps as may 
form in it, till the whole is changed into an uniform 
dry powder. This is to be put into a vial;the veſſel 
Nightly ſtopt with paper, ſet in ſand in a.'eracible 
overt a gentle fire, which is to be gradually increaſed, 
till the fumes ceaſe, and the matter is moderately 
_ calcined : as ſoon as the heat has abated a little, the 

vial is to be cloſely ſtopt. If a little of this powder 
be at any time emptied out on a piece of paper, it 
will preſently take fire and burn like a coal. 

Alum is uſed in large quantity in ſome mechanic 
buſineſſes ; particularly by the dyers, paper-makers, 
goldſmiths, bookbinders, for preſerving watery l. 
quors from corruption, for preſerving anatomical pre- 

ations, and in the embalming of animal bodies: 
it is far mote powerfully antiſeptic than the Vitriok. 
As a medicine, it is a ſtrong aſtringent, and hence 
is ſometimes exhibited in hæmorrhages, dyſenteries, 
and intermittent fevers ; but is not to be ventured 
on in either of theſe caſes, without extreme caution: 
ſome of the Engliſh phyſicians follow Helvetius's me- 
thod of mixing the Alum with dragons blood. Ex- 
ternally it is cmployed againſt inflammations of the 
eyes, in gargariſms for. ſwellings and inflammations 
of the throat, and for relaxations of the uvula. 
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II. BITTER PU RGING SALT. 

AIs Salt was originally prepared from the gitter 

J purging mineral waters of Epſom in Surry, purging 
and hence is ſtill diſtinguiſned by the name of Epſom 3 
Salt. Dr. Grew publiſhed ſome experiments upon | 
the water and Salt; which occaſioned them to be 
brought into ſuch general uſe, that the quantity 
procurable from the ſpring was inſufficient for the 
demand. Attempts were made to prepare from other 
materials a Salt of the ſame properties, and with ſucceſs; 
the analyſis diſcovered by the gentleman above- men- 
tioned, having afforded ſome foundation to proceed 
upon. - Large quantities of rhe factitious Salts con- 
tinue to be exported to France, Germany, Sr. and 
re ſold at a very cheap rate. The natural waters of EBEyay-—-„ 
ſom are now little regarded; and, in 1713, J found no 

perſon there who could give any information about the 
preparation of the Salt. I inſpiſſated myſelf an hundred 

quarts of the water, but ſcarcely obtained from them 

half an ounce of ſaline matter. 3 
Boulduc relates chat the Epſom. Salt is made by 
precipitating a ſolution of Alum with Salt of Tartar, 

and cryſtallizing the remaining liquor. But in this 

he is manifeſtly miſtaken; for ſuch à proceſs can 

afford no other than a vitriolated Tartar; whereas 


, / y 


nic the Epſom Salt, and the Salts of the natural purging 
1s, waters, are ſimilar to the Sal mirabile, of which here- 
l. after. After many weariſome enquiries, I found at 
re- laſt, that this Salt was prepared in quantity near 
es: Portſmouth, from the mother-ley or uncryſtallized 
b. liquor left in the purification of the Bay- ſalt imported 
ice from Spain and Portugal. The Epſom. Salt is com- 
es poſed of an alcaline earth combined with vitriolic 
red acid: this liquor contains the earth, combined per- 
n: haps in part with marine acid: all that is want: 
Ne- ing therefore is an addition of vitriolic acid to diſ- 
X. lodge the marine, and for this purpoſe the Iſle of 
- Wight affords Pyritz in abundance, The method 
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Punc. that time was, to inſpiſſate the mother. ley, add a pee. 

Sar. tion of the liquor of the pyrites, ſlightly calcine the 

— mixture, and then diſſolve, and cryſtallize the Salt: 
but probably ſome improvements have ſince been 
made in the proceſs. I communicated theſe obſer. 
vations in the year 1714 to Dr. Lentilius in Holland, 
who publiſhed them without my knowledge, inaccu- 
rately and imperfectly, in the Ephemerides nature 
curioſorum (). | | | 


AzTicre IV, ts 
Combination of the vitriolic acid with alcaline Salts 


Virz. FFNHE, vitriolic acid, ſaturated with vegetable fix 
_ 11 alcalies, forms a bitteriſh neutral Salt, which 

AR. ſhoots into ſmall hard cryſtals, This Salt is re. 
ns 99 7 markably 


m__ (b) Bitter purging Salts.) This Salt, which is now extracted 
cryſtallization from the bittern of ſea- water, or the bitter liquor whic 
remains after the culinary Salt has ſhot, 'is ſometimes ſubſtituted in the 
— to the cathartic Salt or Sal mirabile of Glauber. Some have ſup» 
po * the two Salts to be perfectly ſimilar, and indiſtinguiſhable from one 

another. 


They agree in having a bitteriſh taſte ; diſſolving in leſs than an 
equal weight of water; ſhooting into long rectangular priſmatic cryſtals; 
liquefying in a moderate heat, bubbling up into bliſters, and ſoon 
changing into a white ſpongy maſs, with the loſs of above half their 
weight of phlegm, whence the calx taſtes bitterer than the Salts did at 
firſt; and in their being compoſed of the vitriolic acid united with an 
alcaline baſis. e ; 

They differ in the nature of this baſis; that of the bitter purging 
Salt being a peculiar kind of abſorbent earth, and that of Glauber's 
Salt a true fixed alcaline Salt. On adding any alcaline Salt, fed or 
volatile, to a ſolution of Glauber's Salt, no change enſues z whill 
the Salts obtained from the purging waters, or from the bittern of 
marine waters, grow milky or — on this addition, and depoſtte 
their earth, the alcaline Salt being taken up in its place. Theſe Salts 
are therefore truly and eſſentially diſtin, and very readily diſtinguiſh- 
able, notwithſtanding their agreement in ſome of their more obvious 
W | | f 

he earth of the bitter purging Salt is called Magnęſia alba ; and its 
principal character is to form with the vitriolic acid a bitter purgative 
compound. I have no where met with this earth in the mineral kingdom, 
but in the cathartie Salt itſelf, and in the mothey-ley of Nitre, or the 
liquor which remains after the cryſtallization of rough Nitre. 
earth into which vegetable ſubſtances are reduced b fre (at leaſt the 


woods ang herbs which I examined) is exactly the ſame with ths; 
and probably it is from the vegetable aſhes employed in the preparation 
of Nitre, that the nitrous mother-ley receives its magneſia. The in- 
ciancrated earths of animals are of a different kind, 
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markably ponderous ; more ſo than either the acid or Vrrx. 
the alcali by themſelves, and than any ſaline com- Arca- 
pound I know of, excepting thoſe which abound with LIES. 
metallic matter, as Mercury-ſublimate. It retains in 
its cryſtalline form, only a ſmall portion of water, 
It does not imbibe humidity in a moiſt air, nor be- 
come powdery in a warm dry one. It is very diffi- 
Fe cultly ſoluble in water; being ſcarce at all acted upon 
by cold, and requiring a large proportion of boiling 
water: ſpirit of wine, added to the ſolution, precipi- 
tates the Salt in form of a white powder like meal. 
It does not melt in the fire, nor part with any of its 
acid, nor ſuffer any ſenſible change. Diſſolved in 
1 water, it proves in part volatile by the heat in which 
ch water boils: by ſtrong continued coction, it may 
10 at length be totally diſſipated along with the watery 
ly vapour. | 
Some differences are obſerved in the quantity of the Experi- 
0 acid and alcali neceſſary for the ſaturation, and in the mente of 


a | , the iatura- 
phænomena attending the proceſs, according as the tion of th 


. 


one plain or cauſtic alcali 1s uſed, and according to the - = alca- 
jp manner in which the mixture is performed. I pre- iuiole 
1s; pared a cauſtic alcali, by mixing one ounce of pure acid. 

- alcaline Salt with two ounces of Quick-lime, boiling 

FE the mixture in freſh parcels of water till the liquor 

191 no longer acquired any faline taſte, then filtering 


the ſeveral decoctions, and evaporating them together 
ers to dryneſs. The dry Salt weighed two ſcruples and 


2 a half more than the alcali employed; and the re- 
W; maining Lime weighed a drachm leſs than at firſt, 

ite To a drachm of this cauſtic Alcali, rubbed into 
= powder, Spirit of Vitriol was added by degrees, till 
ous the Salt was diſſolved and the efferveſcence ceaſed : 
5 the quantity of the ſpirit neceſſary for this purpoſe 
tive was two drachms. During the efferveſcence, a bright 
— browniſh earth fell to the bottom, which weighed, 
by when dry, three grains : the filtered liquor depoſited 
the in evaporation firſt five grains and a half of white 
- earthy creme, and afterwards five grains of a yellowiſh 


in- one: the dry Salt weighed two ſcruples and eight 
U4 grains. 
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VrrR. grains, During the ſaturation aroſe an abominable 

JALca- urinous ſmell, from which the exficcated Salt was not 

LEES. Whole. 17% KI 113. 4 Irtroy 

On inverting the order of mixture, and adding the 

Alcali by degrees to the acid ſpirit, fourteen grain 

of the former were found ſufficient for ſaturating tws 
drachms of the latter. The ſame kind of ſtench 

aroſe during the efferveſcence as in the foregoing ex- 

periment, and a blackiſh grey matter fell to the 

bottom, amounting when dry to fourteen grains: the 

filtered liquor left on evaporation a dry Salt, weighing 

half a drachm all but half a grain. 9 

I repeated both theſe experiments with a pure 

fixed Alcali. A drachm of this required for its ſa- 

turation three drachms of Spirit of Vitriol: the li. 

quor left nothing conſiderable on filtration, and being 

afterwards evaporated, yielded of dry Salt, partly 


- ©@d — — 2 


cryſtalline, four ſcruples wanting one grain. 
On inverting the procedure, and taking three 
drachms of the acid ſpirit firſt, one drachm and nine 
grains of tlie pure Alcali were neceſſary for the ſatu- 
ration, and half a drachm of a white Precipitate fell 
to the bottom: on evaporating tae filtered liquor, 
the dry Salt, cryſtals and all, weighed two ſcruples 
and two grains. | | l SERA 
When the alcaline Salts were previouſly diſſolved in 
water, ſome further differences were obſerved, 'A 
drachm of cauſtic Alcali diſſolved in half an ounce 
of diſtilled water, required for its ſaturation juſt two 
drachms of Spirit of Vitriol, as the ſame quantity of 
the Salt had done in its dry ſtate : but no urinous 
ſmell was here perceived, and a ſcruple of a reddiſh 
earthy matter precipitated. The filtered liquor eva- 
porated a little, gave eighteen grains of cryſtals, and 
4 — remainder inſpiſſated gave ſixteen grains of ary 
1 alt. 3 of 1755 
On the other hand two ſcruples of Spirit of Vitriol 
| being ſaturated by gradual additions of the cauſtic 
| alcaline ſolution, two {cruples and eight grains of 
| the Alcali were found ſufficient : during the effer- 
| ; ' . 5 . 4 nf. yelcence, 
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veſcence, there fell half a drachm of an /aſhigrey VIU 
| Precipitate 2 the filtered liquon gave firſt halt a ſeru ALC 
ple of greyith cryſtals, and, on being aftrruands Ls. 
evaporated to dryneſs, left gifteen grains of Sal. 
A druchm of: pure fixed Alcah diſſolved in half an 
ounce. of diſtilled water, required to faturate it chreq 
grachms of th: acid fpinit and gave no precipitation: 
the filtered liquor evaporated: a little, yielded twenty t wa 
grains of oryſtals, and, on further evaporation, tyroiſtru- 
ples and two grains of; Sat. The acid 119; taloen 
firſt, and the Alcaline ſolution added to ig, i th ſcru- 
ples of the .Alcali completed the ſaturution;; che 
hquor'' being} filtered andi evaporateg, eiglit qprabis of 
the neutral Salt fell in ferm of a Pretiþitate} twelve 
and à half cryſtalliaddꝶ acid twenty - ſix remained! upon 
continuing the evaporation to dryneſss. noflol Different 
The neutral Salt :compoſed of vegetable fixvdalk nepuimg . 
calies and the vitriolio acid, is commonby called vi- vitriolated 
tolated Tartar, and employed in medicine as an Trtar. 
aperient and: gentle laxative. | It was fonmerly pres 
pared by mixing the diluted acid withia dilute . 
lution of the Alcali, ſetting the hquor after due eva 
poration to cryſtallize, and then further evaporating 
the remamder to dryneſs: by this method, as the 
exact point of ſaturation is difficultly hit, the Salt 
frequently proved too acid; and hence its uſe was 
by many practitioners laid aſide., Otto Tachenius 
introduced a method more advantageous to the 
operator, and by which the medicine may be efa 
fectually ſeoured againſt: a redundance of the acid 
or the Alcali; inſtead of the acid extracted from 
Vitriol, he takes a ſolution of Vitriol itſelf: on the 
addition of an alcaline Salt to this ſolution, the acid 
of the Vitriol lets fall the metallic part, and unites 
with the Alcali into the neutral Salt required, which 
is recoverable from the liquor by filtration and cry- 
ſtallization. It was a conſiderable time before this 
method was received in practice, nor was the foun- 
dation of the proceſs known till Stahl diſcovered it. 
The neutral Salt thus prepared was called a regene- 
| rated 
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Vrrz. rated Vitriol, and Salt of Vitriol, ſuppoſed by Tache: 
ALca- nius, Boyle, and others, to yield its acid in diſtilla. 
LIES. tion in the ſame manner as common Vitriol, to partici. 
oy pate of che metallic matter of the Vitriol, whether ferry. 


ed in, the whole ſtirred t 


C 
The 
to be 


ſerved. 


gineous or cupreous, as well as of the acid. That it may 
participate of the metal when mcautiouſly prepared is 
certain: hence it frequently occaſioned nauſea, ſick- 
neſs, and even vomiting : Tachenius himſelf gives it 
the title One vomitivum. Theſe IR de. 
pended wholl n the proportion of Alcali made 
uſe of being Ark * all the acid, and 
conſequently to precipitate all the metal. 

To obtain a pure and perfect neutral Salt, the 


Alcali ſhould be taken in over- proportion; the Vi- 


trio] is firſt to be diſſolved in boiling water, and a 
ſolution of Potaſh or other fixed alcaline Salt gra- 
dually added, till the ſaturation appears completed; 
ſome more of the alcaline liquor is then to be pour- 
ther, the liquor fil- 
tered, evaporated till a pellicle appears upon the 
ſurface, and then ſet to cryſtallize. By this means 
we. are ſecure againſt any metallic taint, and as to 
the ſuperfluous Alcali it will not cryſtallize; ſuch 
part of the Alcali as may adhere ſuperficially to the 
is eaſily ſeparated by rinſing them in water. 
iquor which remains after the cryſtallization is 
rther evaporated, and ſet to ſhoot again: 
after it will yield no more cryſtals it may be mixed 
with freſh ingredients when another quantity of the 
Salt is to be 1 There is no occaſion for 
ifying the Potaſh or other Alcali for this uſe, 

as it will be effectually purified in the proceſs itſelf. 
This is the moſt commodious and certain me- 
thod of procuring a vitriolated Tartar perfectly neu- 
tralized, and has another advantage above that in 
which the diſtilled vitriolic acid is uſed, namely, that 
the ſubtile volatile ſpirit of the Vitriol, called by 
Helmont Gas, which is diſſipated in the calcination 
of the Vitriol previous to its diſtillation, is here pre- 
The ſame neutral Salt may be obtained by 
proceeding in like manner with a ſolution of Jon 

| inſte 
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inſtead of Vitriol , or by calcining a mixture of Virx. 
or Vitriol with a ſufficient quantity of alca- Aucas 

line Salt, and elixating the compound with water, LIEs. 

the acid being thus transferred from the earth or we 


metal into the alcaline Salt as well as when folutions 
of them are mixed, though with leſs certainty; or 
by expoling cloths moiſtened with alcaline leys to 
the fumes of burning Sulphur; or by melting al- 
calies with Sulphur, and gently calcining the mixt 
till the inflammable part of the Sulphur is diſſipated z 
or by expoſing pure alcaline Salts for a length of 


time to the air, The neutral Salts obtained by all Vitriolated 
theſe methods are perfectly ſimilar to one another; Nitre. 


the acids of Sulphur, of Vitriol, of Alum, and that 
which is. diffuſed through the atmoſphere, being one 
and the ſame. e BOLL e 
The Nitrum vitriolatum, otherwiſe called Arca- 
nm duplicatum, Panacea Holſatica, Sal ducis Holſa- 
tie, Sal de duobus, &c. is no other than a wvitri- 
olated Tartar, made with the alcaline baſis of Ni- 
tre, which is the ſame with the common vegetable 
alcalies. This is prepared 3 with water the 
matter which remains after the diſtillation of the ni- 
trous acid with Vitriol, the acid of the Vitriol having 
expelled the acid and united with the Alcali of the 


Nitre. As the Vitriol, however, after this diſtilla- sal poly- 
tion retains a part of its acid, ſo as to diſſolve along chreit. 


with the neutral Salt in water, ſome Potaſh ſhould 
always be added to abſorb the acid and precipitate 
the metal. | 

The ſame Salt is produced by deflagrating Nitre 
with a due proportion of Sulphur, the acid of the 
Sulphur extricating that of the Nitre, and uniti 
with its alcaline baſis. The Salt thus prepared 1s 
called Sal polychreſtum, or Nitrum ſulphuratum. 

Both theſe Salts, though received in the ſhops as 
diſtin ones, are found, when made in perfection, 
to be ſimilar in all reſpects to one another, and to the 
Tartarus vitriolatus. The differences ſometimes ob- 
ſerved in them are entirely caſual :- the Nitrum ſulphu- 

rarum 
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. Teen Mn contain à portion of the Nitre unchanged, 
Pha — both gf them, if che Nitre employed Panticpated 
1b . wall hold a, proportionable def d 
Glauber's , Gl mixatile, fo called by | its firſt, diftovardr Gun. 
Salt. ber, is a combination of che vitriolig acid with the 
calige baſis of Ses, falt. Resthis Alcan ü very dif. 
ent from che common. vegetable AJcalics, in form 
* oe vatriglic acid a difttrent neutral Salt,, in-tafte 
More bitter, AS, a. Metlicine more purgatiue, caſily 
7575 Water, and when difolved: coagulating un 
h3tiulorgit adwixtwig of Spirit oi f I 1e; eaſily' fuſible i In 
de fire, and diſcharging, le quantity.af aqueo 
FEM, aleining by, a gende warmth into à white 
— —S This Salt Is prepared From. the matter which 
remains after the diſtillation of Spirit of -Sea-falt with 
he Vitriol. or with Vitriol in ſubſtance: it may be 
ed alſo from the reſiduum after the ſublimation 
dexcyry+ſublimate, when Sea - ſalt and Vitriol, or 
its t Without Niätre, are omplaged im chat Pro. 
I noa 3642 1397 | 

vitriolie The witalic acidiifaturated with: vilile. alli 
rx forms a; neutral ammoniacal _ called Sala ammi- 

wGquy fecrvtam: (0 ) bis ads Ai 1 


[ 
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r 


| O; Secret Sal ammoniac, or. gt SHER ammovjacal; Salt. 1 T his Salt 
nas a'penetrating pungent taſte 3 z and when newly repared, a ſuſphure· 
So — eater or leſs according as the volatile 1155 made uſe of was 

more or leſs loaded with oily ]]mu ee . It readily diſſplves in water, and 
inc: eaſes the colineſs. of the liquors on ſtanding or a little time, it 
begins to ſeparate: from the waterꝭ and vegetate or ariſe in effloreſcencts 
up the ſides of the glaſs: on moderately evaporating the ſolution, the 
Salt ſhoots -into_fibrous plates like feathers. * It eafily melts in tlie fie, 
3 the common teile, and in glaſs veſſels ſyblimes un- 
chep 

On-expoſing to the fire a mixtiirs of this Salt wich, Sen- falt, two new 
combinations happen: the vitriolic .acid quits the volatile Alcali, an 
unites with the fixed alcaline baſis of the-Sea- falt into a Glauber's Salt; 
whilſt the, marine. acid, thus-diſl6dged frem its own baſis, unites with 
the volatile Alcali, which the vitriglic, had for ſogk, into a com. 
mon Sal ammoniac. The acid of Nitre is alſo in like manner expelled 
by the vitriolic ammoniacal Salt, | On adding this Salt to a ſolution of 
any calcarcovs earth, as Chalk in the nitrous, marine, or vegetable acids, 
the vitriolic acid forfukes its Alcali to unite with the earth, with which 
it forms a ſelenitic — * renders the liquor milky or cantly 
an 


ien 
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and, on ſtanding, falls to the bottom: by this mark, the vitriolic is vrrd. 


readily diſtinguiſhable from the other ammoniacal Salts, theſe makin 
no * in calcareous ſolutions. 7 A 5 ALCA- 


This Salt is ealled ſecret or philoſophical anithoniae, from the high LIES. 
opinion, which ſome o the chemiſts. have entertained of its activity upon 
metals. Mr. Pott has given ſeveral experiments on this ſubject in the 
Berlin Memoirs; from which it appears, that its effects have been 
greatly exaggerated; that it diſſolves or corrodes in ſome degree all a 
thoſe metals which Oil of Vitriol diſſolves, but has nd effect upon thoſe a. 14 
which that acid does not act upon by itſelf. „ 
| Gold is not touched in the leaft, eicher by the Salt in Fuſion or by a 
ſolution of it: the Salt, added to a ſolution of Gold in Aqua regia © 

3 


occaſions no precipitation or change of colour. On melting the 8 
with fink ble nddtetd, it forkha a filphureoits coun why 2 
diſſolves Gold in fuſion, in the fame tnanner as compoſitichs of Sulphat 

and fixed alcaline Salt. — The vitriolic ammoniacal Salt, melted with 

Silver, tober it into a white calx, which partially diffolves in water 2 
it lidæwile precipitates Silver from its ſolution ãn Aqua fortis. = 
act; more powerfully on Copper, elevates in ſublimation a part 
the metal, ſo as to acquire a luiſh colour on the ſurface, and renders 
greateſt part of the reſiduum ſoluble in water. This ſofution appe 
colourleſs, inſomuch that it could not be ſuſpected to hold any Copper: 
it readily diſcovers, however, that it abounds with that metal, by the 
blue colour which it aſſumes on the addition of volatile alcalies, and 
the green calx which fixed alcalies precipitate :. in evaporation it be- 
comes green, without any addition. The vitriolic acid, in a concen- 
trated tate, remarkably deſtroys the colour of cupreous ſolutions: if 
to a ſaturated blue tincture of this metal in volatiſe ſpirits, ſome 'Off 
of Vitriol be added, the blue colour will inſtantly diſappear, and 
the liquor become limpid as water: on adding more of the volatile 
— the colour as readily returns. Iron is corroded by thie Salt in 
ulion, and diſſolved by boiling in a, ſolution of it. Zine diſſolves 
more freely and more plentifully — Lead unites with it, but does not 
become ſoluble in water — Tin is corroded, and a ſmall-portion of the 
calx diſſolves in boiling water — Of Regulus of Antirigny-alfo' final 
portion is made ſoluble : alcalies precipitate from the f6hation a hluiſn 
powder — Calcined Biſmuth ore, treated with equal its, weight of the. 
Salt, partly diffolved in water into a pale red liquor, Which became 
green from heat, in the ſame manner.as tinctures made from that ot 
by Aqua regia : the undiſſolved part yielded {till with fritt a blue glaſs. 
—— On treating Manganeſe in the ſame manner, aluminous cryſtals 
were obtained: the undiſſolved part of the Manganeſe: gave ſtill a 
vulet-· purple colour to Glaſs. p -4 _ . 1 nennen 
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Nitrous acid and its combinations, 


Ni rx. HE nitrous acid is the moſt limited and leaſt 
AcID. frequent in the earth of all the mineral acids, 
Fog. It is ſeldom met with in any combination but in the 
tio, neutral Salt from which it receives its name, and 
ſeems to be in that, rather an artificial than a natu- 
ral production (ſee Nitre). It is ſuppoſed by ſome 
to be an offspring of the marine acid, with little 
probability; for the nitrous acid is more powerful 
than the marine, expelling it from alcaline Salts and 
earths, which it is not likely it ſhould do if it re- 
ceived its origin from that acid. Others ſuppoſe it 
on better foundation to be truly the vitriolic acid, 
altered by putrefaction, and the commixture of ſome 
inflammable matter. In proof of this opinion, an 
experiment is alledged, in which the nitrous acid 
returns back into the vitriolic : if two ounces of good 
Spirit of Nitre, and half an ounce of Oil of Turpen- 
tine, be digeſted together, a balſam of Sulphur is 
roduced, poſſeſſing all the properties of common 
alſam of Sulphur. We have already ſeen that Sul- 
phur conſiſts chiefly of vitriolic acid ; and whence 
could that acid be here furniſhed but from the 
nitrous ? 
General _ The concentrated nitrous acid is weaker and much 
properties. more volatile than the vitriolic, It is in part diſſi- 
pated by the action of the air in pungent vapours, 
which appear before their diſperſion of a red colour 
in diſtillation it ariſes in fumes of the ſame colour. 
If an unſtopt bottle of this ſpirit, and one contain- 
| ing a volatile alcaline ſpirit, be brought near to one 
| another, the vapours of the two liquors unite together, 
| and form a white cloud in the air. An ounce 0 


the concentrated nitrous ſpirit ſaturates near ſeven F 
- _ drachms „ 
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drachms of fixed alcaline Salt, and is found to con- Nirx. 
tain about two drachms and a half of pure acid, and Acid. 


five and a half of water, 
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| Combination of the nitrous acid with inflammable 
ſubſtances. | 


a great heat and efferveſcence, and forms with 
them a thick reſinous maſs like Turpentine. If the 
acid is highly concentrated and mixed all at once 
with ſome of the more ſubtile oils, the matter burſts 
immediately into actual flame (T). 


HE nitrous acid mixed with diſtilled oils raiſes Heat and 


It raiſes likewiſe a violent ebullition and heat with with vis 


Spirit of Wine; but this mixture is never obſerved, 
as ſome have 4 to take fire. The ſafeſt way 
of mingling theſe liquors is to pour the acid ſpirit by 
a little at a time into the vinous: if the mixture 
made with about one part of the Spirit of Nitre to 
eight of rectified Spirit of Wine be digeſted for ſome 


days, and then diſtilled in a glaſs retort with a very 
gentle fire, till only a thick mucilaginous matter re- 
mains, the diſtilled liquor diſcovers a grateful ſmell 
and taſte without any acidity, and hence is called 

diulcified 


(k) Flame from nitrous acid and oils.) This experiment does not 
ſucceed unleſs the acid is highly concentrated, and even when it is, 
there are few oils which it will fire with certainty, without the obſervance 
of a particular circumſtance firſt diſcovered by Mr. Rouelle, and com- 
municated in the French Memoirs for the year 1747. On letting fall 
into the oil equal its quantity of the acid, the mixture efferveſces, 
ſwells, and a light fungous coal ariſes : a little more of the acid 
poured upon this coal ſets it inſtantly on fire : by this method almoſt 
all the diſtilled oils may be fired by Spirit of Nitre of moderate ſtrength. 
ed oils alſo may be ſet on fire by a mixture of the nitrous acid 
with an equal quantity of Oil of Vitriol ; the uſe of which laſt ſeems 
to be to abſorb the aqueous humidity of the nitrous, and thus reduce 
it to a greater degree of concentration or ſtrength than it can be brought to 

itſelf. The other mineral acids raiſe an efferveſcenee and heat with 
2 but the nitrous is the only one that produces actual flame with 
em. ; 
The nitrous acid mixed with dered ice, — increaſes 
ts coldneſs: the marine acid has this effect in a ſomewhat leſs degree, 
Mull the vitriolic produces heat with ice. 
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Nrn. dulcified Spirit of Nitre. I have often obſerved thi 
Aci. dulcified Jpirit vary in quality according to the pu. 
MEX rity of the acid and vinous ſpirits made uſe of 
and the manner of preparation. Some of the dul 
cified ſpirits have coagulated watery tinctures of the 
flowers of plants; ſome have weakened or deſtroyed 
the red colour of the tincture of daiſy flowers, whilt 
others produced neither of theſe effects. | 
With Two ounces of the concentrated nitrous acid dif. 
Camphor. ſolve one ounce of Camphor, the Camphor imbibing 
8 85 the ſtronger acid, and forming with it an oil which 
floats on the furface of the more phlegmatic liquor, 
Silver added to this ſolution throws out the Cam. 
phor, the acid diſſolving the Silver in its place. 
Deflagra- If the nitrous acid be combined with any ſubſtance 
tion. Whatever, that will detain it in the fire ſo as to re- 
; ceive- a red heat; on the contact of any inflammable 
matter in that ſtate it either explodes or deflagratez 
that is, burns and flaſnes with à hiſſing noiſe. All 
inflammable ſubſtances; as bones, hair, c. and me- 
tällic bodies that abound with phlogiſton, occaſion a 
detonation with this acid; whether added to combina- 
tions of it in the fire or diſſolved in the pure acid, and 
after evaporation urged with a conſiderable heat. The 
acid is deſtroyed or diſſipated during the deflagration, 
„ 
With me- Combination of the nitrous acid with metallic bodies 
_ ſub- NH E nitrous acid diffolves or corrodes all me- 
nces. I  tallic bodies except Gold; and this alſo it i 
enabled to diſſolve by a ſmall admixture of marine 
acid. Silver, Copper, Iron, Lead, Quickſilver, Bi- 
muth, and Zinc, are more readily and violently 
acted upon by this than by any other acid: with Cop- 
per it foerhn a green, with Iron a reddiſh, with Lead 


| 

| 

| 

| a yellow, with the others, colourleſs liquors. Tin it 
| | diſſolves imperfectly, and Regulus of Antimony u 


only corrodes into a powder. 
lr 
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Its action on moſt metallic bodies, unleſs the metal Nĩrx. 
is cautiouſly added by little and little at a time, is ac- Aci. 
companied with a conſiderable heat, efferveſcence, w"w=d 


and a coptous diſcharge of red fumes, which are found 
to be the ſtronger and more ſubtile part of the acid. 
Its action is moſt vehement on hes metals which 
apparently contain moſt inflammable matter, as Zinc 
and Iron: Calces and croci, or metallic bodies de- 
prived of their phlogiſtic principle it has no effect 
on. The ſolutions made with it are in general of a 
bitter and very nauſeous taſte, | 


If Silver be diſſolved in this acid and Mercury General 
added to the ſolution, the acid will depoſit the Sil- affinities 


ver, and diſſolve the Mercury in its place. If Lead 
be added to the mercurial ſolution, the Mercury will 
fall, and the Lead be diſſolved. The Lead in its 
turn will be thrown down by Copper, the Copper by 
Iron, and the Iron by Zinc. Volatile alcaline Salts 
abſorb the acid from all the metals, and fixt alcalies 
from the volatile. The nitrous acid diſlodges the 
marine from ſome of the metals, as Regulus o 
Antimony, but the marine diſunites the nitrous from 
Mercury and Silver, 1 


A171 et; 


Combination of the nitrous acid with alcaline Salts: 


which ſeparated from the watery phlegm by cryſtal- 
ization, is found to differ remarkably from the other 
Salts of this kind, in being perfectly diſſoluble in 
highly rectified Spirit of Wine; and in deflagrating 
when conſiderably heated, without any addition, 
eſpecially if the volatile Alcali employed was an oily 
animal ſpirit : from this property it received the name 
of Nitrum flammans. This acid forms with the alca- 
line baſis of Sea- ſalt a neutral Salt which ſhoots into 

Vol. I. X cubical 


HE nitrous acid ſaturated with volatile alcalies, with al- 
forms with them a neutral ammoniacal Salt, calies. 
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Nita. cubical cryſtals, and hence called Nitrum cubicm. 
Acid. With vegetable fixed alcalies it cryſtallizes into long 
Ga hexangular priſms, the common Nitre of the ſhops, 
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Nitze. FT\HE. Nitrum or Natrum of the ancients, which 
1 was a natural production, appears from the 
cients, ſeveral accounts given of it, to have been very different 
from our Nitre. The ſpecimens I have ſeen diſco- 
vered nothing of the peculiar properties of Nitre or 
its acid, and were no other than Sea-falt mixed with 
a little Alcali, and ſometimes Sal ammoniac and 
Borax. B48 

True Ritre Nature affords no perfect Saltpetre : the accounts 
1 given by Boerhaave, Lemery, and others, of Nitre 
bdeing found native in the Eaſt-Indies, of its lying on 
the ſurface of the ground in open fields ſo as to be 
ſwept up by brooms, are neither ſupported by any 
good authority nor conſiſtent with the properties of 
Saltpetre. This Salt at the time of its firſt pro- 
duction is ſo volatile, that in open fields in thoſe 
warm climates, the ſun's heat would diſſipate it: 
how can it ſtand the rains on the ſurface of the 
open ground? Whence does it receive the vegetable 
Alcali, which is the baſis of Nitre, and which does 
not exiſt in the mineral kingdom? We may be 
aſſured that cryſtalline Nitre, from the Indies, or 
whence ſoever it comes, has been manufactured by 
art; that art has ſupplied its alcaline baſis and re- 
duced it into a cryſtalline form. The acid is pro- 
duced by a natural proceſs, putrefaction; but the 
Alcali is a creature 01 art alone: we ſometimes meet 
with effloreſcences of earthy matters impregnated 
with the nitrous acid, but very different from true 
Nitre, and commonly diſtinguiſhed by the names of 
Mitrum calcareum, Nitrum murarium, Apbronitrum,, | 

and Halinitrum. N ; | 

Erie not Many have affirmed that a perfect Nitre exiſts in 


in waters 


er in the Waters, and in the atmoſphere; but experiment dil- 
air. covers 


* 
„ 
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covers no ſuch Salt in either. In waters the Sal Nene, 
mirabile, or bitter purging Salt, has been miſtaken was. 


for Nitre, from its ſhooting into cryſtals of a ſimilar 
figure. That thunder and lightning proceed from 
Nitre is a groundleſs preſumption ; and that the firing 
of gunpowder can impregnate the air with Nitre is 
apparently falſe ; the bee principle of the 
Nitre in the compoſition of gunpowder is deſtroyed 
in the exploſion. | 


For the production of the nitrous acid art re- fts produces 


quiſite (1.) putrid or 7-0 agg matters, either of vn. 
the animal or vegetable kingdom: (2.) certain earths; 
as lean Clays, Lime- ſtone, Gypſum, the rubbiſh of 
old buildings, Sc. and (3.) air. The putrifying 
matters afford an oily urinous Salt: the uſe of the 
earths ſeems to be to imbibe and retain this Salt, 
whilſt the air ſerves not only as a neceſſary inſtru- 
ment of putrefaction, but furniſhes its own vitriolie 
acid, which being intimately blended with the oily 
and urinous matter, by means of heat and the mo- 
tion of putrefaction, is at length converted into ni- 
trous acid. | 

All animal and vegetable ſubſtances contribute to 
the production of Nitre, in fo far as they are ſuſcep- 
tible of putrefaction. Animal ſubſtances, as bein 
moſt difpoſeg to putrefy, are for this uſe the molt 
N and the ſoft and fluid parts more ſo than the 
olid or hard. The greateſt quantities of Saltperre 
are produced from urine and dung, whoſe ſtrong 
tendency to putrefaction renders them preferable to 
any other matters. Some differences are obſerved in 
the excrements of different animals: human urine, 
the urine of ſheep, goats, and horſes, and the dung 
of pigeons, are found to anſwer beſt. The leaves, 
flowers, ſtalks of vegetables, hay and ſtraw, ſaw- 
duſt, c. are mixed in the compoſition, and contribute 
more or leſs to the effect according to their degree 
of putreſcibility. On theſe principles Nitre may be 
produced in all countries; and in many places very 
advantageous works might be eſtabliſhed if we were 

X 2 better 
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Nrrxz. better acquainted with the manner of its produc. 
tion. 


Nitrous Certain earths may be diſpoſed to this process, and 
terments improved fo as to afford more and more Nitre by the 
admixture of different ſubſtances which may properly 
be called nitrous ferments. Lime appears to be par- 
ticularly ſerviceable in this intention. The following 
compoſitions are proper. (1.) Lime, ſheeps dung, 
ſheeps urine, and common Salt. (2.) Lime, Salt, 
raſped horns. and hoofs, cuttings of leather, and other 
"refuſe animal ſubſtances. (3.) Human urine and 
Lime. (4.) Human urine, Lime, Salt, and pigeons 
dung, and other like mixtures of Lime and Salt with 
animal matters. (5.) Compoſitions of vegetables 
and animals together, as bitter plants boiled in urine 
and poured on the earth. (6.) Tartar, Lime, and 
urine. (7.) Lime, preſſings of grapes, and the li- 
quor of dunghills. (8.) Wine lees, dunghill liquor, 
Lime, and Salt. (9.) Tartar and Lime. (10.) Lime, 
Salt, dunghill liquor, and the matter remaining after 
the diſtillation of Spirit of Wine. (11.) Lime, Salt, 
urine, dung, and martial ſcoria. Theſe compoſitions 
may be varied, or others formed on the ſame plan, 
as different circumſtances may require or permit. 
Where ge- A nitrous Salt is produced without much aſſiſt- 
nerated ance from art, in places where putrefaction is going 
on, in grounds frequently trodden by cattle, and im- 
pregnated with their excrements, where vegetables 
rot, about ſlaughter-houſes, lay-ſtalls, and in bury- 
ing-grounds, on old ſhady walls expoſed to putrid 
vapours, as thoſe of ſtables, pigeon-houſcs, privys, 
near dunghills, Sc. The earths into which the pu- 
trid matter moſt readily inſinuates itſelf for the pro- 
duction of Nitre, are rather of the lean than the fat 
clayie kind, as mud- walls, Lime: ſtones, and other 
abſorbent ſtones. Some of the Saltpetre- makers, 
when they have met with an earth fit for the purpoſe, 
ſpread it, in the neighbourhood of putrifying matters, 
where it may receive the putrid vapours. 


The 


Dr 


MIND RAIL SALTS. 3og 
The earth is of no further uſe in this proceſs than NiTze. 
25 4 matrix to imbibe and retain the nitrous matter: 
ir contributes no more to the production of Nitre 
than alcaline Salts to the production of the water 
which they attract from the atmoſphere, Though 
Sea - ſalt promotes the proceſs, it does not appear to 
furniſh any material principle to the Nitre, and ſeems 
to be of no further uſe than as it haſtens putrefaction. 

The aerial acid intimately blended with putreſcent 
exhalations in the pores of ſpongy ſtones or earths, is, 
ſo far as we can judge, the true parent of the nitrous 
acid. 8 
The nitrous matter thus produced is by no means Imperfect 
perfect Saltpetre. It is diſſipated from the earths by Nite. 
the ſun's heat; and hence Nitre-works are commonly 
made to face the North, and the largeſt quantities of 
nitrous matter are found on the North-ſides of walls. 
It exhales upon ſtrongly boiling the earths in water. 
Extracted by water it does not cryſtallize ; the liquor 
gently evaporated leaves only an unctuous ſaline maſs, 
which liquefies again in the air. With inflammable 
ſubſtances it deflagrates much more languidly than 
true Nitre. To convert this volatile or calcareous in- 
to a perfect Saltpetre, by ſubſtituting a pure fixed 
| alcaline Salt to the impure volatile or earthy matter 
| here combined with the acid, is the buſineſs of art. 
In' moſt of the German Nitr2-works, a mixture of Extracted 


| two parts of aſhes of hard wood and three of Quick- — 
; lime is ſtratified with the nitrous earth, in large 
wooden caſks, the cock at the bottom being kept 
clear from the earth by a baſket or ſome ſtraw placed 
; round it. The veſſel is filled up with hot water, the 
: liquor, after ſtanding for ſome time, drawn off, freſh 
t water added, and this repeated ſo long as it extracts 
A any faline taſte. The elixated earth is expoſed again 
| for ſome years to the action of the air and putrid ex- 
4 halations, and thus becomes again impregnated with 
: Nitre. Some, inſtead of intermixing the Lime and 


aſhes with the earth, ſprinkle an alcaline ley upon 
the earth before its elixation, or mix it with the ley 
0 | X 2 drawn 
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Nitze. drawn from the earth. In ſome places the nitroyy 
ewy— ley of the very firſt running is ſo weak, that it is ne. 

; ceſſary to ule it inſtead of water for a freſh tub of 
earth. The liquor is gently boiled down to a due 
conſiſtence, and then ſet to cryſtallize, the ſcum 
which ariſes during the boiling being occaſionally 
taken off. The workmen judge of the roper con. 
ſiſtence for cryſtallization, by a little 4 the liquor 

ured on a cold Iron quickly congealing; and of 
ts being ſufficiently ſaturated with the alcaline addi. - 


ion, by the dry matter quickly deflagrating on a 
— coal. The liquor which remains ar the 
cryſtallization is further evaporated and ſet to ſhoot 
again: when nothing more will ſhoot, it is poured 
ppon freſh nitrous earths, or employed for the pre- 
aration of Magneſia, of which hereafter. —Tril 
as been made of alcaline Salts by themſelves, and of 

Lime by itſelf; but neither of them ſucceeded fo well + 
as a mixture of the two, either for forming Nitre with 
the nitrous ley, or with the pure nitrous acid alone. 
Lime alone does not cryſtallize ; with alcalies alone, 
the cryſtals prove ſmaller and of a ſharper and leſs 

agreeable taſte than when Lime is added. 

Purificati- Saltpetre is at preſent prepared and refined in al- 
gn, Sc: moſt all countries, not only in the Eaſt-Indies, but 
in ſeveral parts of Europe, as Muſcovy, Poland, 
Sweden, Denmark, England, France, Bohemia, Ger- 
many. The Nitre produced at different works dif- 
fers in degree of purity; it has naturally an admix- 
ture of the Sea- ſalt employed in the compoſitions 
from which it is made: oftentimes a quantity of 
Alum is fraudulently mixed. It is purified by ſolu- 
tion in water, filtration, and cryſtallization : the pure 
Nitre ſhoots firſt, the Sea-ſilt and other heterogene- 
aus matters remaining difſolved : ſome add to the ſo- 
lution a little alcaline ley or Quick-lime ; others 2 
ſmall portion of Alum, which occaſions the cryſtals 
ta be I:x;er. For fire-works the Nitre is diffolved 
in Vinegar, whoſe inflammable matter is ſuppoſed to 
Fromote the detonating power of the Nitre. In the 
| | 9 . 
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arſenal at Paris, Saltpetre is refined to different de- Nirnx. 
grees of purity : of this manufacture a pretty full aq. 
count is given.by Lemery. 
The purity of Saltpetre is commonly judged from Marks of 
the cryſtals being large and long, colourleſs, tranſ- its purity. 
parent, free from knots or protuberances, and from 
their-crackling when held in the warm hard. Cubi- 
cal cryſtals are a mark either of common Salt itſelf, 
or at leaſt that the nitrous. acid is combined with the 
5 Alcali of common Salt inſtead of a vegetable Alcali. 
| Their crackling or flying about when laid on a burn- 
ing coal is a more certain mark of Sea-ſalt, and their 
| ſwelling up into bliſters after burning, of Alum, 
| Some require the Nitre to burn totally away, and 
look upon ſuch as leaves any reſiduum to be impure; 
but the pureſt Nitre leaves always a reſiduum, though 
we ſeldom find much remaining upon the coal, great- 
eſt part of it ſputtering about and running off. The 
purity is moſt ſatisfactorily determined by rediſſolv- 
ing and cryſtallizing the Nitre, and comparing the 
firlt and laſt cryſtals together; and by examining 
what kind of ſpirit they afford. | 
Pure Nitre (1.) diffolves in leſs than ſeven times its General 
\ weight of water, (2.) It has a cooling taſte, and Properties. 
. increaſes the coldneſs of water in its diſſolution. (g.) 
It melts with a leſs degree of heat than moſt of the 
is other Salts, and flows thin as water, (4.) It bears a 
melting heat for a conſiderable time without loſing 
any of its acid, but at length parts with a little, as 
a appears from its growing moiſt on expoſure to the 
f ar, its alcaline principle now prevailing: the whole 
| 
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quantity of the acid, however, can ſcarcely be expel- 

led, or not without a very long continuance of in- 

tenſe fires with frequent alternations of cold. (5.) It 
f does not take fire of itſelf how ſtrongly ſoever it is 
i heated, but immediately deflagrates on the contact of 
5 inflammable matter, whether vegetable, animal, or 
d mineral. (6.) It does not deflagrate with fluid ſub- 
A ſtances till their aqueous part is evaporated. (J.) It 
4 deflagrates with the imperfect metals and ſemimetals, 
il | X 4 7 diſſipates 
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Nr. diſſipates their phlogiſton, and changes them into 3 
» calx. It is the true teſt of inflammable matters, ex. 
tricating and 87 with the inflammable principle 
wherever it is to be found. (8.) In the act of defla. 
ation the acid of the Nitre is deſtroyed ; the ya. 
urs which exhale are urinous, and the matter which 
remains is the fixed alcaline Salt of the Nitre. (9. 
Inflammable ſubſtances are incapable of themſelves 
of burning without air: by the addition of Nitre they 
burn in vacuo, If the air, however, is ſo perfect y | 
exhauſted as that the coaly matter will not catch the 
fire, the Nitre in ſuch cafe will not kindle it. (10. 
Nitre froths up greatly in the fire on the admixture 
of fixed alcaline Salt or Borax, particularly the lat. 
fer, (11.) In diſtillation its acid ariſes in deep red, 
garnet-coloured vapours, (12.) Though produced 
by putrefaction, it reſiſts putrefaction the moſt pow. 
ertully of all the Salts, It gives a red colour to ani. 
mal fleſh, % * RES 
Uſes. The principal conſumption of Nitre is in the 
making of gunpowder, and in compoſitions for fire- 
works: for this laſt uſe, the workmen have a com. 
modious method of reducing large quantities into a 
wder, called Saltpetre meal, by diſſolving it in a 
ittle water, evaporating the ſolution, and keeping 
the matter conſtantly ſtirring with a wooden ſpatula 
during the exſiccation. This Salt is employed allo 
in the refining of metals, in dying, in the compoli- 
tion of the coloured glaſſes, for heightening and cal- 
ling forth latent colours, for preſerving proviſions, 
and ſundry other mechanical and ceconomical uſes. 
Nitrous The dungs which improve the fertility of land, ſeem 
darin ver to produce that effect by virtue of the nitrous mat. 
1 ter generated from them by the air, Wherever we 
meet with a true nitrous Salt in vegetables, we may 
be ſure that the plant has grown in a rich-dunged 
field, on nitrous walls, or other nitrous ſoils; for 
ſuch a Salt is by no means natural to vegetables, 
though not unfrequently found in them. In fields 
there are ſometimes lumps of durg left wulf 
5 fle 
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qe plants which grow on thoſe ſpots ſhall be impreg- Nrrxx. 


nated with a nitrous Salt, whilſt others of the ſame 
kind, growing in an undunged part in their neigh- 
bourhood, ſhall have none. We often abſerye theſe 
differences in fumitory, tobacco, particularly its 
talks, the plants which grow on walls, and the 
thatch of houſes, &c. 
There have been many preparations of Nitre con- Medicinal 
trived for medicinal uſe, but pure Nite itſelf is pre- Hos. 
ferable to them all, and has a better claim to the title 
of a polychreſt Salt than any, either of its own pre- 
parations or of thoſe of other Salts. See Stahl's 
Menſis martius, de uſu Nitri medico polychreſto. 
Some diſſolve Nure in vegetables juices, infuſions, Infuccated 
or decoctions, and cryſtallize it afreſh : the Nitre thus 
inſuccated as it is called, is diſtinguiſhed by the name 
of the plant whoſe juice, &c. has been uſed ; Nitrum 
roſatum, violatum, papaveratum, hordeatum, &c. Such 
preparations are at beſt unneceſſary ; for if the Nitre 
1s ſuppoſed to retain any thing of the vegetable, the ad- 
vantage expected from thence may be obtained with 
ue certainty by exhibiting an infuſion or other 
ſuitable preparation of the vegetable along with the 
Nitre. When diffolved in the juices of ſaline plants, 
as that of ſorrel, the Nitre will evidently retain a 
portion of the eſſential ſalt of the herb, and in this 
caſe is called Nitrum eſſentificatum : but here alſo it is 
ſurely more adviſable to mix the pure eſſential Salt 
with a certain determinate quantity of pure Nitre. 

The Nitrum cabecticum, or Nitrum chalybeatum, is a Chalybea- 
mixture of Nitre, Arcanum duplicatum, and Vitriol of- 
Iron, diſſolved and cryſtallized together, —Nitrum nitra- 
tum, or Draco fortificatus, is made by adding Spirit of Nitratef. 
Nitre to a folution of Nitre, in the proportion of about 
half an ounce of the ſpirit to an ounce of the Salt, or 
diſſolving the Salt in the acid ſpirit, and then cryſtalli- _ 
eing. Some cohobate the acid ſeveral times upon 
the Nitre.—Vitrum regeneratum, or Tartarus nitratus, Regenera- 
is prepared by ſaturating ſpirit of Nitre with fixt al-** 
faline Salt, and cryſtallizing the neutralized liquor. 
The 
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Nirxz. The Salt thus prepared is ſomewhat ſharper than 

common Nitre : boiled for ſome time in a Tin veſſel, i a 
ſenſibly corrodes the Tin; an effect never obſerved . 
from common Nitre: by the addition of Lime, or 


rediſſolution in Lime- water, it loſes this acrimony, 

and becomes indiſtinguiſhable from pure Nitre, 
Sal pru- Nitrum tabulatum, preparatum, ſulphuratum, Rotula 
vella. mitri, Cryſtallus mineralis, Lapis or Sal prunelle, is 
| made by melting a quantity of Nitre in a crucible, 
and injecting upon it, when in thin fuſion, ſome 
flowers of Sulphur, in the proportion of about x 
drachm to an ounce of Nitre : when the deflagration 
is over, the fluid matter may be taken up with 2 
tobacco-pipe or other like inſtrument, and droyt 
upon a Copper-plate ſo as to form it into little cakes, 
The Sulphur ſhould be injected by a ſmall quantity 
at a time : ſome uſe Sulphur in the maſs, and throy 
in a whole piece at once, but I have ſeen dangerous 
conſequences from this practice. In this proceſs, 
the acid of the Sulphur expels a part of that of the 
Nitre, and unites with a proportionable quantity of 
the Alcali into a vitriolated Tartar ; fo that the pre- 
paration is no other than a mixture of Nitre and vitri- 
olated Tartar in uncertain proportions, different ope- 
rators employing different quantities ef Sulphur, 
Where a mixture of theſe Salts is wanted, the ratio- 
nal preſcriber will never direct ſuch a precarious 
compoſition, whilſt the two Salts are to be had ſe- 
parately, and may be readily mixed together in ſuch 

ow proportions as he ſhall think fit. 

Arcanum The Arcanum duplicatum, Sal catholicum, ſapientis, 
duplica- antiſebrile, de duobus, Sc. is compoled of the Alcal 
155 of Nitre and the acid of Vitriol, remaining after the 
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diſtillation of the nitrous ſpirit with Vitrio or its acid. 

(Sce p. 320.) The alcaline baſis of Nitre differs from 

the common alcaline Salt made from Tartar, only 

in having a ſmall admixture of calcareous earth. We 

a have formerly ſcen that the acid of Vitriol forms with 

= this earth a concrete not diſſoluble in water, and which 
| conſequently cannot be retained in the preparation; 
0 
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1 ſo that the Arcanum duplicatum appears from its com- Nite. 
t poſition, as well as from experiments made upon it 
{ to be entirely the ſame with vitriolated Tartar, 


A combination of the Alcali of Nitre with the acid $al poly- 
of Sulphur is commonly called, from ignorance of chreſt. 
its real nature, Sal polychreſtum. This is prepared from 
equal parts of Nitre and flowers of Sulphur mixed 
together, injected by degrees into a red-hot crucible, 
kept in the fire for ſome time, when grown cold elix- 
ated with water, filtered, evaporated and cryſtallized. 
A Salt prepared in the ſame manner from equal parts 
of Nitre, Sulphur, and cryſtals of Tartar, is ſaid by 
Senac to be the Sal polychreſt of Seignette. Monſ. Pe- 
tit has given ſeveral curious experiments of the vege- 
tation or effloreſcences of theſe kinds of Salts in their 
cryſtallization. | 
The Nitrum antimoniatum or anodynum minerale, is Antimoni- 
a neutral Salt obtained by cryſtallizing the firſt waſh- ted Nitre. 
ings of diaphoretic Antimony (p. 209). It is ſo ex- 
tremely uncertain in quality, that the phyſician can 
never truſt to it, being ſometimes an Arcanum dupli- 
catum, or Sal polychreſt, ſometimes a mixture of 
that Salt with unchanged Nitre, impregnated more 
or leſs with the reguline part of the Antimony. We 
may readily diſtinguiſh its containing Nitre, by its 
deflagrating on burning coals. This Nitre may be 
diſtinguiſhed from pure Nitre by grinding a little of 
It in a mortar with Alum or Vitriol, when the anti- 
moniated Nitre will immediately yield a ſmell of 
Aqua fortis, which the common Nitre does not; or 
by diſſolving it in water, and adding ſtrong Spirit of 
Vitriol, which will precipitate a white reguline pow- 
der from the antimoniated Nitre, but throw down 
nothing from the pure. | 
The Nitrum fixum is the fixt alcaline Salt of Nitre, Fixed Ni- 
freed from its acid by deflagration with inflammable + _ 
matters, and purified by ſolution in water, filtration, 
and evaporation. As vegetable coals deflagrate with 
Nitre more readily and more freely than the moiſter 
animal fats or other like matters, thoſe are made _ 
"= 
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of for this operation. Some melt the Nitre firſt in 3 


crucible, and gradually inject upon it powdered Char- 
coal, till a freſh addition occaſions no further defla. 


gration upon ſtirring the matter: others invert the 


procedure, injecting the Nitre upon the ignited Char- 
coal; and others grind both the ingredients together, 
and inject the mixture into a red-hot crucible: this 
laſt method ſeems to be the beſt. The perfect alca. 
lization of the Salt depends chiefly on the due pro. 
portion of the Charcoal to the Nitre ; for if this is 
not hit, a part of the Nitre will remain unchanged, 
Three parts of Nitre are commonly directed to one 
of Charcoal; but if the Charcoal is good, fix or fe 


'ven parts of Nitre will not be more than ſufficient, 


and the Nitre will be more perfectly alcalized than if 
its proportion was leſs. It is very difficult to deſtroy 
the acid by one operation ſo effectually as that the 
remaining Salt ſhall not yield red nitrous vapours on 
the affuſion of Oil of Vitriol : hence Hoffman was 
ted to affirm, that fixt Nitre differs from the com- 
mon fixed Alcalies. When fully alcalized, it is in 
all reſpects the ſame, and yields like them, not red 
but white fumes with the vitriolic acid. A part of 
the acid of the Nitre ſeems, in the deflagration, not 
to be diſſipated or volatilized, but fixed and con- 
verted into an Alcali : ſixteen ounces of pure cryſtal- 
line Nitre conſiſt of about eight ounces of water, four 
ounces of pure acid, and four of Alcali : if this quan- 


tity of the Salt be deflagrated with three or four ounces 


of Charcoal, which ſcarcely yield four or five grains 
of Alcali, eight, ten, and if the operation is care- 
fully performed, even twelve ounces of pure alcaline 
Salt will be obtained. . 
Nitre deflagrated in the ſame manner with Tartar, 
is reduced likewiſe into an alcaline Salt, which here 
receives an addition from the Alcali furniſhed by the 
Tartar. When the Nitre and Tartar are taken in 
equal quantities, nearly all the Nitre is alcalized, and 
à white Salt remains, called extemporancous Salt 0 
Tartar: if the quantity of the Nitre is „ 
tha 
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that of the Tartar, great part of the Nitre continues Nreae. 
undeſtroyed : on the other hand, if the quantity 'of — 


Tartar is double or treble to that. of the Nitre, all 
the Nitre is deſtroyed or alcalized, but great part of 

the Tartar is converted only into a black coal, the 
Nitre being inſufficient to burn out all its inflamma- 
ble matter. This laſt compound is the common re- 
ductive Flux for metals among the chemiſts, gold - 
ſmiths, aſſayers, Sc. and diſtinguiſhed from its co- 


lour by the name of black flux: the coal of the Tar- Black flux. 


tar ſupplies the inflammable principle neceſſary, for 
the revival of metallic calces : and the Alcali fur- 
niſhed by the Nitre promotes. their fuſion. Both the 
black Flux and the white Salt are commonly pre- 
pared by grinding the Nitre and Tartar ſeparately 
into powder, then mixing them together, and ſetting 
them on fire in an Iron mortar,” without applying any 
other heat than that which arifes from their own de- 
fagration. It is remarkable in this proceſs, that 
though both the ingredients ſeparately yield an acid 
ſpirit, yet here no marks of acid are to be perceived, 
the vapour which exhales being of the urinous kind; 
and that though Tartar, when calined by itſelf to 
whiteneſs, leaves, on being diſſolved in water, a very 
conſiderable quantity of earth, yet, when thus burnt 
white by Nitre, it almoſt totally diſſolves, . leaving 
ſcarcely any earth at all. The elder Geoffroy ſeems 
to claim the diſcovery of a volatile urinous ſpirit be- 
ing produced from Nitre and Tartar, in the French 
Memoirs for the year 1717 ; but the ſame obſervation 
was made by Stahl thirty years before. 5:71 a0 


Nitre is alcalized likewiſe by deflagration with CaufticNi- 


metallic ſubſtances : by the martial Regulus of An- ue. 
timony it is rendered not only alcaline, but exceſ- 
lively cauſtic, whence its name' Nitrum cauſticum. A 
like effect is produced alſo, but in a lower degree, 
by filings of Iron, by Tin, and other mineral ſub- 
ſtances, whoſe phlogiſton is fixed or intimately. com- 
bined in the compoſition of the ſubject. Schroder 
reports that Nitre is alcalized by Quick-lime, but on 

trial 
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Nrrnk. trial this did not happen. For preparing the Niyuh 
wony ed cauſticum, nothing more is required than to mix the 
Nitre and martial Regulus in fine powder, and ce- 

ment them for a time together. 3D: © 
Magneſa Magngſia alba (ſo called in diſtinction from the 
alba. plain Magne/ia or Manganeſe, which is employed in 
the making of Glaſs) is a white very ſubtile powder, 
prepared from the mother-ley, or the hquor which 
remains after the firſt cryſtallization of rough Nitre, 
It was introduced as a medicine about fifty years 
ago, by Count di Palma at Rome, and continued a 
very lucrative ſecret. - Sundry other preparations dif. 


ferent in colour, yellow, brown, and violet Magnefu, 
were likewiſe vended in oppoſition to it.——This ce. 


lebrated medicine appears to be no other than a cal. 
careous earth impregnated with a minute portion of 
the nitrous and marine acids, and to have very little 
claim to the virtues commonly aſcribed to it. That 
the mother-ley contains thoſe acids 1s evident from 
its yielding, when exſiccated and diſtilled with Oil of 
Vitriol, an Aqua regis. The matter diſſolved in 
them appears to be chiefly the Lime that had been 
added in the extraction of the Nitre : if an alcaline 
Salt has been employed for this purpoſe without 
Lime, no Magneſia will be obtainable trom the mo- 
ther-ley. If the mother-ley is inſpiſſated to dryneſs, 
and then calcined, greateſt part of the acids 1s expel- 
led : on edulcorating the calx with water, the ſmall 
portion of Nitre or Sea-ſalt that might have been 
retained, is waſhed off, and little other is left than 
the mere calcareous earth : this is the celebrated 
Magneſia. If common 1 ſlaked, dried, 
and ground into fine powder, be moiſtened with 2 
little Spirit of Salt and Spirit of Nitre, then calcined 
and edulcorated, the ſame Magneſia will be obtained as 
that produced from the mother-ley. Hoffman pro- 
poſes 'a more expeditious and commodious method 
of preparing the Magneſia from the mother-ley than 
that above-mentioned, by precipitation with Oil of 


Vitriol, Oil of Tartar per deliquium, or * 
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dal ammoniac; the Precipitates however, obtained Nrree. 
by theſe three liquors, will not be entirely the fame (7), &— 

The Terra foliata nitri is made from alcalized or Terra foli- 

fixed Nitre ſaturated with Vinegar, in the fame man- gu, 
ner as the terra foliata tartari from Salt of Tartar. 
The Nitrum ammoniacale fixum of Wedelius is prepa- 
red by injecting one part of powdered Sal ammoniac 
upon four of melted Nure. — A mixture of four 
ounces of Nitre, a drachm and a half of Borax, a 
drachm and a half of Sal ammoniac, and a ſcruple of 
flowers of Sulphur, injected gradually into a red-hot 
crucible, is called Nitrum- antifebrile.. 218 10 24 

Having now gone through the ſolid preparations spirit of 
of Nitre, we proceed to the fluid; the principal of Niue. 
which is the acid ſpirit. Nitre committed to diſtil- 
lation by itſelf flows in the retort like water, and does 

not give over any ſpirit. The antient chemiſts, ſup- 

poling the extrication of the acid to be prevented by 

the fuſion of the Salt, mixed with it certain earthy 

matters to divide or diſcontinue 1ts particles, and thus 

prevent its fuſion, To one pound of Nitre they took 

{x or eight pounds or more of red Bole or Loam, 

diſſolved the Nitre in water, worked up the powdered 

earth with this ſolution, and formed the mixture into 

balls about the ſize of pigeons eggs: theſe were dried 

in a warm place, put into earthen retorts, and diſtil- 

led in a reverberatory furnace. An acid fpirit now 

aroſe, but commonly weak and in ſmall quantity: 

on elixating the refiduum with water, it was found 
| that 


(1) Magneſia alba.) Magneſia alba differs from calcareous earths in 
two remarkable properties. One is, that it. is not convertible by fire 
into Quick-lime, the true criterion of earths of the calcareous kind: 
the other, that it diſſolves readily in the vitriolic acid, into a limpid, 
bitter, purgative liquor, whereas calcareous earths concrete with that 
acid into an inſipid and indiſſoluble ſelenites, and all the other earths 
that diffolve in it form auſtere ſtyptic compounds. As conſiderable 
quantities of Lime are mixed with nitrous earths previouſſy to the elix- 
ation of the Nitre, the earth obtained from the mother - ley may often 
contam a portion of calcareous earth, or even conſiſt almoſt wholly of 
that earth : whence probably our author was miſled into the opinion of 
this earth being no other than the calcareous. The earth which makes 
the baſis of the purging Salts of mineral waters, and the ineinerated 


utly of vegetables, are a pure Magneſia. See page 294. 
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that only a little of the Nitre had given out its acid, 
the greateſt part being recoverable in its original 
form, and having ſuffered no reſolution or ſeparation 
of its principles. The Nitre thus recovered, diſtilled 
with freſh earth, yields more ſpirit; and the Nitre, 
which then remains unchanged, treated again in the 
ſame manner, affords more, till the whole quantity 
of the Salt is thus reſolved. The earth, on the other 
hand, which has once been uſed, though perfectly 
freed by water from all remains of the Salt, if mixed 
a ſecond. time with Nitre, will never extricate any 
more of its acid; a proof that the expulſion of the 
acid depends not upon the diviſion or diſcontinuation 
of the Nitre, for the earth divides it now as effectu- 
ally as at firſt, but on ſome particular matter in the 
earth, which it loſes in the firſt operation. The 
white earths, as Chalk, Lime, calcined bones, to- 
bacco-pipe clay, &c, extricate no acid from Nitre 
even on the firſt time of uſing. | | 

Stahl was the firſt who diſcovered the. true theory 
of this operation. All the earths which extricate the 
acid of Nitre contain vitriolic acid; and it is on this 
acid that the effect wholly depends. Hence Virol 
itſelf, as containing much more of the acid, 1s em- 
ployed to far greater advantage. If equal parts of 

itre and of green Vitriol, calcined to yellowneſs, be 
committed to diſtillation, the whole of the nitrous 
acid will ariſe, It has been generally ſuppoſed that 
the acid of the Vitriol comes over in this proceſs along 
with that of the Nitre; and hence the diſtilled ſpirit 
is called, not Spirit of Nitre, but Aqua fortis. This, 
however, is by no means the caſe, the ſpirit, if the 


ingredients have been duly proportioned, being purely 


nitrous : all the vitriolic acid remains united with the 
alcaline baſis of the Nitre, and forms therewith the 
neutral Salt called Arcanum duplicatum, or vitriolated 
Tartar, It is a diſtinguiſhing character of the vitri- 
olic acid to diſlodge both the nitrous and marine from 
any kind of alcaline Salt, and to unite with Alcali in 
their place, 
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The makers of Aqua fortis in Holland uſe for the Nrraz. 
diſtilling veſſel a large Iron pot with an earthen head. 


and receiver; and keep the receiver cool by a con- 
{tant application of cold water. — They commonly 
employ rough Saltpetre without purification ; and as 
Saltpetre in this ſtate almoſt always participates of 
Sea-ſalt, the nitrous ſpirit receives from thence a pro- 
portionable admixture of marine acid. The Eaſt 
India Saltpetre is ſeldom free from pepper-corns, 
ſtraws, and other vegetable matters; by which the 
Aqua fortis is further fouled. When uncalcined 
Vitriol is uſed, ſome part of its volatile phlegmatic 
acid; haſtily extricated at firft, will arife without 
acting upon the Nitrez and if the Vitriol is taken 
in a larger proportion than the nitrous Alcali can 
ſaturate, a part of its concentrated acid will diſtil 
towards the end of the proceſs: Hence Aqua fottis 
a3 commonly prepared is very ſeldom pute, as is well 
known to the retiners, who ſepatate Silver from Gold 
by means of this acid. — Pure Aqua fortis or Spirit 
of Nitre perfectly diſſolves Silver into a colourleſs 
tranſparent liquor: a moſt minute portion of the ma- 
rine or vitriclic acids added to this ſolution, renders 
it milky, extricating a part of the Silver, which on 
ſtanding falls ro the bottom along with the extra- 
neous acid, Hence we are furniſhed with a ſure me- 
thod of diſtinguiſhing whether Aqua fortis participates 
of thoſe acids, and of purifying it from them. A 
little ſolution of Silver made in the pure nitrous acid, 
is to be dropt into that which is to be examined: 
if any milkineſs or cloudineſs enſues, we may be 
certain that the Aqua fortis is impure: if on Hand- 
ing till the milkineſs has ſubſided, another drop of 
the ſolution! occaſions no freſh cloudineſs, we may be 
equally ſure that the impurities are how ſeparated. 
Solution of Mercury likewiſe precipitates the marine 
acid from Aqua fortis in the ſamie manner. Theſe 
experiments are a further proof that perfect Aqua 
fortis, ſuch as will diſſolve Silver, is no other than 
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NirRx. a pure Spirit of Nitre, ſince the nitrous acid mixed 

vith either of the others will not diſſolve it. 
Some diſtil the nitrous ſpirit with Alum inſtead of 
Vitriol, taking two parts of burnt Alum to one of 
Saltpetre, Others have uſed; the dilute acid fpirits 
previouſly extracted from Vuriol or Alum : of theſe, 
N9,, proportions can be fixed, as the ſpirits differ 
greatly in degree of ſtrength ; if the nitrous ſpirit 
obtained by this means is found to participate of the 
vitriolic acid, it is purified by drawing it over again 
from a little freſh Nure, which will retain that acid; 
if it proves too ,phlegmatic, it is concentrated by 
diſtillation without addition, the watery part ariſing 
fly and the ſtronger acid remaining behind. The 
Spirit of Nitre prepared both by Alum and by the 
pure vitriolic acid, emits red fumes in the air like 
that obtained by means of Vitriol; a proof that theſe 
vapours are not owing, as Lemery ſuppoſes them 
to be, to a Sulphur imbibed from the Vitriol, or to 

any metallic impregnation. I 26 
Ihe ſtrongeſt ſpirit ef Nitre is obtained moſt com- 
modiouſly by means of the concentrated Oil of Vi- 
triol. Pure dry Nitre, reduced into powder, is put into 
a tubulated retort placed in Sand, a large receiver 
cloſely luted' on, and ſome Oil of Vitriol poured in 
by a little at a time, through the tube of the retort, 
which is to be cloſely ſtopped after each addition. 
A part of the nitrous acid will ariſe without the ap- 
plication of any heat: after the ſpontaneous vapour 
have ceaſed, the fire is to be augmented by degrees 
till nothing more will come over. This ſpirit is ex- 
tremely ſtrong, ſubtile and volatile, and requires to 
be well ſecured from the air, otherwiſe its more 
active parts will ſoon be diſſipated. It is diſtin- 
guiſhed by the names of Spiritus nitri concentratus, 
Holatilis, Fumans; Glauberi, from its inventor Glau- 
ber, though Boyle alſo claims the diſcovery; and 
Flammificus or Inflammans, from its ſetting ſome eſſen- 
tjas oils on fire when haſtily mixed with them. 
Hoffman has given ſome experiments of this kt in 
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his Obſervationes phyſco-chymice : and the younger NIrxE. 
Geoffroy in the French Memoirs. W 
Five parts of powdered Nitre and three of pow- Ciyſſus. 
dered Sulphur, med together and injected by a 
little at a time into a tubulated retort furniſhed with 
a recipient, yield a mixed acid ſpirit, compoſed of 
the nitrous and vitriolic acids. This is called Ciyſſus; 
and when Antimony is uſed inſtead of Sulphur, CH us 
antimonii, They are both of them very inſignificant 
preparations, and not worth the making. The vi- 
triolic acid may be ſeparated, and the ſpirit rendered 
porely nitrous, by drawing it over from a little freſh 
Nitre. A 

In all the foregoing diſtillations, the nitrous acid Nitrous | 
isexpelled from its alcaline baſis by the more powerful De 
vitriolic. There are methods of extricating the ni- | 
trous without the intervention of that acid: if Nitre 
and ſand be mixed together and urged with a ſtron 
fire, the Alcali will let go the acid, unite with the 
ſind and melt with it into Glaſs. Arſenic alſo ex- Blue ſpirit 
pels the acid of Saltpetre: the ſpirit obtained by ef Nite. 
means of this concrete differs ſurprizingly from all 
the others in an exceſſive degree of volatility, and a 
deep blue colour. See page 218. 


: 
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Marine acid and its combinations. 


HE marine acid, ſo called from its being dif- MaxxNE 
| fuſed through the waters of the ocean, and Acro. 
making a conſtituent part of the neutral Salt fo 
plentifully extracted from them for culinary uſes,” is 
luppoſed by the chemiſts to be an offspring of the 
primordial or vitriolic acid, and to conſiſt of that * 
acid combined with an inflammable and a mercurial | 
or arſenical principle. 
This acid is ſtronger than any of thoſe of the ve- General 
getable or animal kingdom, but weaker than the properties. 
vtriolic or the nitrous, diſlodging the former from alca- 
» 2 offs line 


$24 
Maxis line Salts and earths, but being itſelf diſlodged from 


Activ. 
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them by both the latter. In the moſt concentrated 


— ſtate in which we can eaſily collect it from other bo- 


dies, it contains about ſeven * of water to one 

of pure acid. It is in part diffipated by the action 

of the air in pungent vapours, not of a red colour 

like thoſe of the nitrous acid, but white. It ariſes 

in diſtillation alſo in white fumes, which condenſe 

_ the ſides of the recipient in ſtriæ like Spirit of 
ine. 


RE T1 C42: 
Combination of the marine acid with metallic bodies, 


As a men- HE marine acid eaſily diſſolves Zinc, Iron, 


ſtruum of 


metals. 


Liqueſci- 
bility of its 
— 
tion with 


metals. 


and Copper. It acts more difficultly on Tin, 
and ſcarcely acts at all in its liquid ſtate, though 
aſſiſted by a conſiderable heat, upon Silver, Mercury, 
Lead, or Regulus of Antimony. There are means, 
however, of combining it with all metallic bodies: 
thus, when a pure acid is abſorbed from the phlegm 
by fixed alcaline Salts, and the phlegm evaporated, 
if the dry Salt be committed to the fire in a proper 
veſſel, with the addition of vitriolic acid, the marine 
acid will be extricated from the Alcali in highly 
concentrated vapours, by which all the metals ex- 
cept Gold are diſſolved or corroded. It diſſolves 
Gold by the aſſiſtance of the nitrous acid, in its liquid 
ſtate (n). It diſſolves metallic bodies when cal- 
cined, or deprived of their phlogiſton by fire, in 


which ſtate the nitrous acid has no effect upon them. 


The metallic matter from which the coloured earths 
and ſtones receive their colour, is likewiſe extracted 

by this acid, 
All the combinations of metals with this acid are ealy 
of fuſion in the fire. There are few which concrete 
| into 


(m) Diſſalves Gold.] The marine acid diſſolves Gold alſo without the 
ance of any other acid. If the Gold is melted with Tin or other 


imperfect metals, and the mixture calcined, or if the Gold is reduced into 


the form of a calx, this acid, by moderate digeſtion, will perfectly, though 
ſparingly, diſſolve it, and keep it permanently ſuſpended. Sec page 48, 
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into a cryſtalline form: all but thoſe of Silver, Mer- Manis 

cury, and Lead, if exſiccated by heat, imbibe moiſture Actp, 

from the air, and run into a liquid ſtate. The com- 
und which it forms with Silver is not diſſoluble 

in water; that with Lead is ſcarcely ſo, and with 

Mercury difficultly: with Regulus of Antimony it 

forms a butyraceous or liquid matter, from which 

the metallic part is ſeparated and thrown to the bot- 

tom upon diluting it with water. Its combinations 

with moſt of the other metallic ſubſtances are eaſy 

of ſolution, not only in water but in rectified Spirit 

of Wine. 

The marine acid, when combined with metals, Volatilizes 
very ſtrongly adheres to them, fo as not to be ex- wetals. 
pelled by any degree of fire: in a ſtrong fire, it either 
volatiizes or carries them through the crucible, 
but never parts from them without the intervention 
of ſome other matter. Gold itſelf is ſo far ſubtilized 
and volatilized by this acid, as to ſublime and diſtil 
over the helm. Silver and Lead are reduced by it 
into concretes fuſible as wax, ſemitranſparent as horn, 
and ſo volatile that by a moderate fire they may be all 
driven up the chimney. Biſmuth and Regulus of 
Antimony diſtil with it in a butyraceous form, and 
Tin in that of a fluid ſmoking ſpirit. Iron ſub- 
limes with it into yellow flowers. 

Though the marine is weaker than either of the amnities 
other mineral acids, it has a greater attraction to ſome with dif- 
of the metals, particularly the white ones, to moſt of fen * 
which it diſcovers a particular affinity: thus Silver, 
Mercury, Lead, it precipitates from their ſolutions 
made in other acids; but on Gold, Copper, or Iron, 
it has no ſuch effect. 

The metals which it thus abſorbs from every other 
acid, are not thoſe to which it diſcovers the greateſt 
appetite of union when no other acid intervenes : 
in this circumſtance ir will unite with Copper, Iron, 
or Zinc, in preference to any of the other metallic 
bodies, When combined with Mercury, if Silver be 
added to the compound, and a moderate fire applied, 

= it 
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MARINE it will let the Mercury go and corrode the Silver, 
AcID. If this compound be melted with Lead, the acid will he 
— transferred into the Lead, and leave che Silver revived 
into its metallic form. It will quit the Lead for Re. 
gulus of Antimony or Tin; and either of theſe ſor 
Copper, which it. diffolves into a green liquor. If 
Iron be added to this folution, the acid will let the 
Copper fall, and diſſolve the Iron in its place; and 
in like manner it will part from the Iron to diffoly 
Zinc. — Such are the general laws of its affinit 
but there are circumſtances in which it recedes fr 
them. When Seca: ſalt and Vitriol of Iron are miyed 
together and committed to the fire, the vitriolic acid 
forced out from its metal by the heat, extricates the 
acid of the Sea-fſalt, and this laſt unites with the Iron 
\ which the other has forfaken : ſo far the general laws 
of affinity obtain, The exception is, that if Quick- 
filver be added to this mixture, the marine acid, in- 
ſtead of uniting with the Iron, will unite with the 
Mercury ; and yet, when combined with the Mer- 
cury, it will forſake that to unite with Iron. The 
event is the ſame when Vitriol of Copper is ſub- 
ſtituted to Vitriol of Iron, or Regulus of Antimony 

to Quickſilver, | 


Ax T1 c I 2 II. 


Combination of the marine acid with alcaline Salts, 


PM N r. 


Cou. HE common alimentary Salt, called emphati- 


SALT. cally Sali. without any epithet, is ſuppoſed by 
= ſoinc to be the Sal indum of the ancients ; but the 
accounts which the ancients have given of the & 
indum are evidently repugnant to this opinion: they 
deſcribe it as being in colour like Salt, and in taſte 
ſwecrt as honey ; from whence it plainly appears to 
have been no other than our ſugar, the name Sacha. 
rum or Zuccharum being of much later date. 


Common 


ON 
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Common Salt is found either diffolved in the water of Com. 
the ocean, or in thoſe of certain ſprings, or in a ſolid SALT. 


form in the bowels of the earth; whence the names 
dal marinum or Sea-ſalt, Sal fontanum or ſpring Salt, E 
and Sal foffile or foſſile Salt: this laſt is called alſo, 
from its being found in hard tranſparent bright maſſes 
like Cryſtal, Sal gemmæ. All the forts are entirely 
natural Salts, art ding no more than to extract them 
from the waters, or purify them from the heteroge- 
neous matters with which they are intermixed; whillt 
Nitre, Alum, Vitriol, and other mineral Salts owe to 
art, in good meaſure, their original production. 


It has been diſputed whether the ſca or the foſſile Salt which firſt 


were created firſt; ſome ſuppoſing the foſſile Salt to have 
proceeded from the ſea- water left in caverns of the 
earth at the time of the deluge; and others, that the 
fea-water became ſaline only at that period, by dif- 
ſolying the foſſile Salt. It is probable that both torts 
were created in the beginning: the immenſe beds of 
rock Salt met with in the earth have no appearance 
of their having been left there by the evaporation of 
water: and on the other hand, that the ſea was ori- 
ginally ſaline may be judged from the Moſaic ac- 
count of the creation ; whales and other ſea fiſhes 
were created on the fifth day, and it is not to be 
luppoſed that theſe could ſubſiſt without Salt to the 

time of the flood. | z 
Sea-water contains different proportions of Salt in 
different climates, not entirely, as ſome have imagined 
from its being in ſome places more diluted thanjn 
Others by freſh rivers running into it ; but principally 
from the greater or leſs heat of the climate, and pro- 
portionable evaporation of the aqueous parts. A 
pound of ſca- water in the northern part of the Baltic, 
particularly in the Sinus Bothnicus, yields ſcarcely a 
quarter of an ounce of Salt: further ſouth, from the 
mouth of the Elbe to Holland, and in the Britiſh 
channel, a pound yields anounce: in the Mediterra- 
nean and Spaniſhi ſeas, the ſame quantity of water 
holds two ounces, and probably, towards the Line, 
| e the 


? Sca- water. 


—C 
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Com. the proportion of Salt will be found greater, Ponte 
SALT. obſerves, that the water at the bottom of the ſea is 
S>— more ſaline than at the 1urface. 

The beſt Sea-ialt and the greateſt quantities, are 
where aud prepared in Spain and Portugal, as at Almahada, 


Bay Salt, 


O pre- 
pared. 
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ncar Cadiz, St. Lucar, Malaga, St. Ubes. Conſi- 
derable quantities are made alio in France, and the 
Engliſh have attempted to eſtabliſh a Salt-work at 
Minorca. The general method of ſeparating the 
Salt is by evaporating the water; and the advanta- 
ouſneſs of the manufacture depends upon the ef. 
ecting of this without the ex;.ence of fuel. For 
this purpoſe, choice is made of a clayie ground near 
the ſhore, ſo ſituated as that the ſea- water may be 
occaſionally let in or out by proper canals and ſluices: 
the ground being overflowed in the beginning of 
ſummer, to a ſmall depth, the water gradually ex- 
hales by the heat of the ſun, and leaves the Salt be- 
hind in a cryſtalline form. An account of the Salt. 
works in France may be ſcen in Lemery (n,. The 
impure 


(n) Salt from the evaporation of ſea-wwater by the ſun's heat.) Dr. 
Brgwnrigg p:ropoſes a ſimilar procels in the Britiſh dominions. He 
ws, that commonly almoſt twice as much water falls annually on the 
weſtern as on the caſtern coaſts of England; that in Lancaſhire, there 
does not fall in May, June, July, and Auguſt, above one third the 
quantity that falls during the reſt of the year; that in theſe months, at 
leaſt thirty inches will exhale, and only ten inches fall; that in exceed- 
ing hot weather, an inch will evaporate in twenty-four hours ; that on 
— evaporazion of ſixteen inches of ſea-water, there will remain one 
undred and twenty-eight grains of Salt on every ſquare inch, and 
104544 pounds on ah acre. He directs the ponds to be made in a row 
— Eaſt to Weſt, and fitted with covers of ſail- cloth ſtretched on 
mes and painted white: theſe ſerve both to keep out rain, and in 
dry weather to reflect the ſun's heat. The brine in the firſt large re- 
ſervoir may be occaſionally forced vp by a fire engine, with a diverger, 
to make it fall in drops. The expence of this apparatus, he obſerves, 
will be much leſs than that of the common ſaltern, excluſive of the 
fuel, which often coſts more than two-thirds the value of the Salt. 
At Lymington, ſea-water is concentrated by the ſun's heat ſo ad- 
vantageouſly, that though. afterwards boiled with Newcaſtle coal, the 
$: 1t ean be afforded cheaper than that made in the neighbourhood of 
Newcaſtle itſelf, where the fuel is not aboye one fourth the price. 
Salt from ſea-water by fire.) The brine is boiled down in large 
ans made of Iron plates, joined with nails, and cemented with Lime. 
Prom a pan of about 1305 gallons are drawn every day fifteen or 
twenty buthels of Salt, each buthel containing fifty-fix pounds. 19 
* bY owls 1 p * OE RS ET Land... Northumberland 
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impure blackiſh- grey Salt thus obtained is exported Com. 
from Spain and Portugal, to England, Holland, Sar. 
Sweden, and many other parts of the world, under 


the name of Bay- ſalt: this is refined by the Engliſh 
and Dutch, by ſolution in a little water, clarification 
commonly with ſome oxe's blood, and evaporation 
continued till the Salt forms into grains: in this re- 
fined ſtare likewiſe it proves an article of extenſive 
commerce. The Salt made in France is chiefly con- 
famed in France itſelf, and without purification, ſuch 
an extravagant duty being laid upon it, that people of 
middling circumſtances cannot afford a refined Salt. 


The more northern nations, Denmark, Norway, s 
5 . * . en- water 
Seden, Sc. where the ſun's heat is inſufficient for concen- 
the preparation of Sea-ſalt by the method above- trated by 


. . . . CO. 
mentioned, might avail themſelves of their natural 


cold, by which greateſt part of the ſuperfluous water will 


freeze 


Northumberland and Durham there are upwards of two hundred pans 
at 2 k, in which are annually prepared eleven or twelve thouſand tuns 
of Salt. 

To the brine juſt warm are added the whites of three eggs, or a little 
ox blood, mixed with two or three gallons of ſea-water. As the heat 
creaſes, a black ſcum ariſes, which is raked off, and the liquor now 
perfectly clear, kept ſtrongly boiling : an earth called ſcratch, ſubſides 
into ſmall pans placed for that purpoſe in the corners of the boilers, 
where the motion is moſt gentle. When cryſtals begin to form on the 
ſurface, the van is filled up, clarified afreſh, and this repeated four 
times, When the Salt now begins to cryttallize, the fire is ſlackened, 
and the liquor kept only ſimmering during the granulation. After 
the Sea-falt has cryſtallized a bitter liquor remains, which on further 
evaporation yields the bitter purging Salt, page 293. 

Common Salt has one remarkable property, in which it differs from 
all the other neutral Salts, It diſſolves almolt as plentifully in cold as 
in hot water; if water be fully ſaturated with it when boiling hot, 
ſcarcely any of the Salt ſeparates or cryſtallizes upon the liquor's grow- 
ing cold. The Salt concretes only in proportion as the water evapo- 
rates, and hence the neceſſity of keeping up the heat during the whole 
time of the cryſtallization . . . . If the proceſs is too long continued, 
the bitter Salt cryſtallizes along with the culinary Salt. We ſeldom 
meet with any Sea-ſalt entirely free from the bitter one : hence the 
euthy matter, which ſolutions of Sea-ſalt depoſit upon the addition 
of alcalies, and which ſome have erroneouſly looked upon as one of 
the conſtituent parts of the Sea · ſalt itſeif. 


There is another ſingular property of common Salt, its parting with 


2 conſiderable quantity of its acid, on boiling down, whether in open or 
Cloſe vellcls, a ſaturated ſolution of it to dryr els. Hence the acid which 
ariſes in the diſtillation of ſea-water, eſpecially towards the end of the 


proceſs; and hence the alcaleſcent quality of Sea-falt cryſtallized by too / 
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Com, freeze, leaving a ſaturated faline ſolution, from which 
Sar. the Salt may be ſeparated with little expence of fire, 
— The point in view in theſe operations, is, to diff 


Bittern. 


ate the waier and preſerve the Salt: it were to be 
wiſhed we could equally ſeparate the Salt and preſerve 
the water, ſo as to obtain from the fea a ſweet water, 
fit for drinking and the other uſes of life. Sundry 
methods have been propoſed for this purpoſe, but 
none have hitherto fully ſucceeded : I have teen many 
machines and models of machines, which anſwered 
in ſome reſpects, but failed in others. See Water. 
The mother-ley of Sea-ſalt, or the liquor which re. 
mains after the purification and cryſtallization, is em- 
ployed in England for making a purging bitter Salt, 
which proves ſimilar in quality to the Salt obtained 
from the Epſom waters, and is eommonly ſold under its 
name. The ley is boiled down to a certain pitch, then 
filtered and inipiſiated, the dry matter calcined, rediſ. 
ſolved, and cryſtallized. (Sce page 293.) If the 


mother. ley be inſpiſſated, and diſtilled with vitriolic 


additions, a Spirit of Salt is obtained. 

The foſſile Salt or Sal gem is found in ſeveral 
parts of Europe, as in Poland, in Spain, particularly 
in Catalonia, in Muſcovy, in Calabria, in Tranlyl- 
vania, and at Stower in the upper Hungary. Some 
of theſe Salt mines are of amazing magnitude : the 
ſingle mine of Cracow in Poland, near Wielizka and 
Bochna, is computed to hold Salt enough to ſuffice 
the whole world for many thouſand years. There 
are houſes, chapels, Cc. under ground, all built of 
Salt or the Salt ſtones. The foſſil is cut and turned 


into pillars, altars, crucifixes, images, &c. oftentimes 


it is naturally cryſtallized into very curious figures. 
Maſfles are brought up to day, weighing from twenty 
to thirty hundred weight. The pure ſaline maſſes 
are called $/one-ſalt, the harder and more ſtony, Sal- 
flones. Pieces of theſe laſt are commonly put into 
cow-ſtalls for the cattle to lick, as they hold longer 
than the Salt. In Poland, Tranſylvania, and Hun- 
gary, the mineral is commonly white or greyiſh: in 
Catalonia, it is often reddiſh, bluiſh, and of na_ 
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other colours. The pure cryſtalline pieces are em- 


loyed for the common purpoſes of Salt in their na- 
tural ſtate: the more impure and crumbly are pu- 
rified by ſolution in water, filtration and cryſtalliza- 
tion: they do not now concrete into maſſes of the 
original ſize, though the cryſtals are ſomewhat larger 


than thoſe of ſea Or Spring: ſalt. : 


The Spring-falt is the ſort generally made uſe of Spring-falt 


among us, and underſtood by the name common 
Salt. The Salt-ſprings of different countries are im- 
pregnated with different proportions of Salt, and the 
Salt itſelf differs allo in degree of ſtrength, The 
brine at Halle is one of the richeſt in Germany; a 


ound of this contains three ounces and three drachms 


of Salt, while ſeveral others hold ſcarcely a quarter 
of an ounce upon a pound (). On the other hand 
the Luneburg and Hartzeburg Salt, and ſome others, 
are ſtronger and better, and ſhoot into larger cryſtals 
than that of Halle. An account of the ſalt-works 
at Halle may be ſeen in Hoftman's obſervations ; 
and an account of moſt, if not all the places in Eu- 
rope where Salt is boiled, or foſſile Salt dug, in the 
Breſlau collections. 

In the boiling of the brine, ſome ox's blood is 
commonly added to promote the ſeparation of the 
impurities, which ariſe with the blood to the ſurface 
of the liquor, and are thence ſcummed off: ſome 
beer is added to promote the granulation or cryſtalli- 


zation of the Salt: wine anſwers che ſame purpoſe, 


and rectified Spirit of wine {till more effectually. 
The cryſtals are firſt formed on the ſurface, but, 
growing gradually larger from the accretion of freſh 
matter, they fink to the bottom, from whence they 

| are 


(1) Quantity of Salt in ſaline ſprings.) Several brine-pits in England 
we richer in. Salt than thoſe above-mentioned. Thot: of Droitwich 
contain four ounces on ſixteen ; and ſeveral pits at Northwich, and at 
Barton in Lancaſhire, no leſs than fix upon ſixteen; which is as large 
* Proportion of Salt as water will diſſolve. The Droitwich brine is 
faid to he pure from ſcratch, and ſcarce to hold any bittern, whilſt all 
others contain bot. 10 lol N 43 
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are taken up with wooden inſtruments, and put iy 
baſkets to drain. | 


I In ſome places where the brine is ſo dilute that 


Concen- 

tration of 
faline wa- 
ter by air. 


Chemical 
properties 
of com- 

mon Salt. 


the quantity of Salt would not pay the expence of 
fuel neceſſary for the evaporation, and where neither 
the ſun's heat nor froſt can be applied to advantage, 
a method has been contrived of concentrating the 


liquor, or diſſipating great part of the ſuperfluous 


water, by means of air and wind: large buildings 
are erected open every way to the air, with ciſterns 
and channels, where the brine is conſtantly dripping, 
or falling in ſlender ſtreams, through bundles of 
ſtraw, horſe-hair, faggots, Cc. A part of the water 
being thus carried off, the reſt is evaporated by fire, 
There are works of this kind at Nauenheim near 
2 at Saltzungen, Aſcherſleben, Allendorff, 
Saltza, Hellen, Saltzguticr, near Lutzen in Merſe- 
burg, near Colberg in Pomerania, and in ſeveral other 
places. The proceſs however is not a little trouble- 
ſome and incommodious. The ſtrength of the brine 
is judged of by the hydrometer, or by weighing 
equal meaſures of the brine and of common water, 
Diſtillation, rediſſolution, and cryſtallization are the 
ſureſt teſts, but require too much time and trouble 
to be practiſed at the works. 

Pure common Salt diſſolves eaſily in leſs than 
thrice its quantity of water, into a clear colourleſs 
liquor, which depoſits no ſediment : on genile cva- 

ration the Salt concretes into cubical cryſtals, hol- 
ow at top, pointed at bottom, hard, compact, co- 
lourleſs, and tranſparent: the ſoft, crumbly kinds, and 
ſuch as grow moik in the air, are inferior in ſtrength 
to the ſolid. Laid on burning coals, it crackles, 
burſts in pieces and flies about, increaſes the flame, 
and is in part diſſipated. It eaſily melts, and at the 
ſame time loſes a little of its acid, the Alcali being 
now found to prevail ſo much, that the Salt liquehes 
in the air. It is eaſily volatilized by fire, and by pu- 
trefaction along with ſubſtances diſpoſed to that pro- 


ceſs, By repeated ſolutions and calcinations, it = 
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be totally deſtroyed or converted into earth: by Con. 


thirteen repetitions of theſe operations, a pound of SALT. 
Salt was reduced to half an ounce, the earth amount- ——— 
ing to three drachms, and the Salt that remained 
unchanged only to one. | 

The three ſorts of common Salt appear, when per- Differen- 
ſectly pure, to be one and the ſame, but in their _ — 
common ſtate ſome little differences may be obſerved in g,g1e Salus 


them. The ſea and Spring- ſalts never ſhoot into ſuch 


large and ſolid cryſtals as the Sal gem: the cryſtals of 
the Spring- ſalt are the ſmalleſt of the three, and hke- 
wile the weakeſt. Sea - ſalt frequently contains a little 
nitrous matter, produced from the putrefaction of 
vegetable or animal ſubſtances in the ſea; hence the 
acid ſpirit extracted from it is ſometimes obſerved 
to diſſolve Gold, which the marine acid is incapable 
of doing without the aſſiſtance of the nitrous. Al- 
caline Salts added to a ſolution of the ſea or Spring- 
ſalts, render the liquor turbid or milky, and preci- 
pitate an earthy matter, amounting to abour ten grains, 
from an ounce of Sea-ſalt, and twelve grains from 
the ſame quantity of Spring- ſalt; added to a ſolution 
whe gem, they occaſion no precipitation or tur- 
idneſs. i 


The acid of common Salt is extracted in the ſame spirit of 


manner as that of Nitre, either by the addition of a Salt diffe- 


more powerful acid, which may diſlodge it from its {hogs of 
fixed alcaline baſis, or of vitreſcible earths, as ſand, diſtilling, 
with which in a ſtrong fire, the Alcali melts into 
Glaſs, letting go its acid. The firſt of theſe methods 
is the only one practiſed, the latter being extremely 
troubleſome and incommodious. Both the vitriolic 
and the nitrous acids expel the acid of common Salt: 
the firſt is preferred, as being the moſt powerful, and 
as a part of the nitrous acid would ariſe with the ma- 
rine, and thus inſtead of a pure ſpirit of Salt, pro- 
duce an Aqua regia. 25 
The old method of diſtilling ſpirit of Salt was with 
red Bole, ruddle, or other coloured bolar earths : theſe 
nere moiſtened with a ſtrong ſolution of the Salt into 
the 
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Com, the conſiſtence of a paſte, then formed into little balls, 
SALT. the balls dried and diſtilled in earthen retorts: the 
ſpirit thus obtained was in ſmall quantity, and very 


the aperture of the tube by a little at a time: if much 


phlegmatic. It was endeavoured to be freed from 


the redundant phlegm by rectification, or rediſtillation 


in glaſs retorts; but the great volatility of the marine 

* . — renders it incapable of being concentrated to any 

conſiderable degree by this method, the acid vapours 
ariſing in part along with the water. 


The carths in the foregoing proceſs, as in the di- 
ſtillation of Spirit of Nitre, were of no further uſe 
than as they were impregnated with vitriolic acid: 
and hence ſubſtances participating more largely of 
that acid were employed to much greater advantage. 
Calcined Vitriol readily and effectually extricates the 


acid of the common Salt, but one of the peculiar 


qualities of the marine acid renders it an improper 
addition; this acid, when diſunited from its own al- 
caline baſis, adhering ſo ſtrongly to the metallic part 
of the Vitriol, as ſcarce to be elevated in diſtillation. 
Alum is tree from this inconvenience: the common 
Salt may be mixed; with thrice its Weight of Alum 
moderately burnt, and the mixture committed to 
diſtillation in glaſs retorts in an open fire: the diſtilled 
ſpirit may be drawn over from a little treſh common 
Salt, which will abſorb and keep down any of the 
aluminous or vitriolic acid that may have ariſen in 
the firſt diſtillation. But the marine ſpirit is molt 


| ſpeedily and effectually ſeparated by oil of Vitriol 


itlelf; and the ſpirit obtained by this means is the 
ſtrongeſt and moſt concentrated: it is ſo ſubtile and 
volatile, that its vapours will ſcarce' condenſe in the 
recipient, und can ſcarce be confined by any luting, 
its ſmell being diffuſed throughout the whole elabo- 


ratory: hence it is adviſable to place in the recipient 


ſome ſpirit of Salt already made, with which the fumes 
may incorporate. The moſt commodious method of 


performing the proceſs, is to put the Salt into a tu- 


bulated retort, and drop in the oil of Vitriol through 


of 
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of the Oil was poured in at once, the fumes would Com, 
ariſe ſo haſtily and copiouſiy as to endanger ſuffo- Sar r. 
cating the operator; and if poured in by the mouth —v 
of the retort, it would be apt to foul the neck. In 
all the diſtillations, the ſudden ceſſation of the white 
clouds, or the receiver growing clear before the 
ſpirit has come over, are marks that the retort has 
cracked. | 

Spirit of Salt : has been employed by ſome for Uſe of Spi- 
cleaning and whitening the teeth, A French prieſt, rit of Salt. 
father de Cabriere, gave it in ruptures, and vended it 
as an extraordinary panacea, to the prejudice of the 
health of many, eſpecially thoſe who had weak lungs. 
An empyric, Mœbius, vended a liquor by'the name 
of Jindlura aperitiva, which, as Hoffman and Bar- 
chuyſen aſſure us, was no other than ſpirit of Salt, 
tinged with turnſol or roſes, and abated a little of its 
acidity by a ſmall admixture of Salt of Tartar: the 
quantity of the alcalinc Salt is ſaid to be only half 
a drachm, or at moſt à drachm, to a pound of the 
ſpirit of Salt; a notable” arèanum truly! Spirit of 
Salt in its corroſive ſtate, is by no means fit for in- 
ternal uſe. 7 N 158 ut 03 19 MOREMY | 

This acid is dulcified like the other mineral acids, Duleißea 
by Spirit of Wine. One part of Spirit of Salt is ee o 
commonly mixed with three parts of highly rectifid 
Spirit of Wine, the mixture digeſted and diſtilled: 
but as ordinary Spirit of Salt is very phlegmatic, 
and as phlegmatic acids are unfit for dulcification, we 
ſeldom meet with a. good dulcified Spirit of Salt in 
the ſnops. The beſt method of obtaining ſuch a 
ſpirit is, to place the Spirit of Wine in the receiver, 
in the diſtillation of the ſmoking Spirit of Salt with 
Ol of Vitriol: by this means we obtain a mixture of 
the concentrated marine acid with the inflammable 
ſpirit, which are afterwards to be more perfectly com- 
bined together by digeſtion and diſtillatioh. Three 
or four ounces of the vinous ſpirit may be taken to 
every ounce of com mon Salt. PP: 

h Spirit 
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Com. Spirit of Salt ſaturated with Salt of Tartar, yields 
Sal r. oh cryſtallization a neutral Salt called regenerated 
=> Sea-lalt. This 1s of a ſharper taſte than common 
Mend Sea. Salt itſelf, and differs from it in ſome other reſp 
lalt. the alcaline baſis of common Salt being different 
from the alcaline Salt of Tartar, or any of the ve. 
getable alcalies. When the nitrous acid is pcured 
upon common Salt, the marine acid will be extri. 
cated; and readily diſſipated by heat, the nitrous re. 
maining combined with the Alcali of the common 
Salt, with which it ſhoots into cubical cryſtals, whereas 
with the common vegetable alcalies it forms lo 
hexangular priſms. Oil of Vitriol combined in like 
manner with the marine Alcali, forms a neutral Salt 
which eaſily diſſolves in water, and eaſily melts in 
the fire, called, by its inventor Glauber, Sal mirabile; 
whilſt a Salt compoſed of the ſame acid and vegetable 
alcalies is extremely difficult of ſolution, and does 
not melt at all. It muſt be obſerved however, that 
when the common alcalies have been faturated with 
Spirit of Salt, and this compound treated with oil of 
Vitriol; the neutral Salt hence reſulting, after the 
expulſion of the marine acid, will greatly reſemble 
the Sal mirabile. | 
Tranſpo- The marine acid is ſeparated and transfetred intd 
Gtions of other bodies, in ſundry operations, where ſuch an 
the acid. effect is generally little thought of. Thus in the 
making of corroſive Sublimate, it is the acid of the 
Sea - ſalt that unites with the Mercury: and in the 
making of butter of Antimony, it is this acid which 
forſaking the Mercury corrodes the antimonial Regu- 
lus into a butyraceous form, | 


Il, SAL AMMONIAC. 


Sar Au. OAL. AMMONIAC is a neutral Salt compoſed of 
— the marine acid and volatile Alcali: combina- 
Its name. tions of other acids with volatile Alcalies are called 
alſo from the name of this Salt ammoniacal. The 


name Ammoniac is derived by Salmaſius from * 
| i 
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the Cyrenaic territories, Ammonia; by others from 
the temple of Jupiter Ammon in Africa; by others 
from the Greek 4uuo; ſand, or auworaxoy ſandy, the Salt 
being ſaid to have been found plentifully in Ammonia, 
and near Ammon's temple, in ſandy grounds. 

The Sal ammoniac of the ancients is commonly 


ſuppoſed to have been a ſpecies of Sal gem. The 


true modern Sal ammoniac is never found native; at 
leaſt not in any tolerably pure ſtate. The ſaline mats 
ters thrown out by Volcanos, and which are commonly 
ſaid to be Sal ammoniac, have often little or nothing 
of an ammoniacal nature. They are of various colours; 
red, green, yellow, and others: in ſome ſorts J have 
found a little volatile Alcali, but the greater number 
contained none : ſome participated of the vitriolic 
acid, and ſome of the marine; ſome held an actual 
Sulphur, and ſome had a cupreous or ferrugineous 
impregnation. A : 

Common Sal ammoniac is an artificial preparation, 
hitherto made only in Egypt. The principal manu- 
facture is at two villages lying near together, about 
a mile from the city Menſoura in the province of 
Delta, called Damire or Dameyer. In theſe there 
are twenty-five large and ſeveral ſmaller works; and 
hiteen hundred or two thouſand quintals or hundred- 
weights of Sal ammoniac are prepared every year. 
There are three other works in Egy»t, leſs conſiderable 
than the foregoing, two in the ſame province, and 
one at Cairo; in which laſt, the annual produce of 
Salt does not exceed twenty or thirty hundred weight; 
It is ſurprizing that means have not been found of 
preparing this commodity to advantage in Europe, 
as its conſtituent parts are perfectly known. 


SAL AM. 


Whether 


native. 


] ared 
in Egypt. 


The ingredients from which Sal ammoniac is pro- Enquiry 
duced have long been mentioned in books. C:fal: into ins 
pinus, if I miſtake not, was the firſt who informed F*PF® 


us, that this Salt is obtained from ſoot, urine, and 
common Salt; and from theſe, it is ſtill affirmed 
that the Egyptian Sal ammoniac is made: the pro- 
portions commonly ſet down are, ten parts of urine, 
two of common Salt, and one of wood ſoot. There 
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Sal Au. is, however, in regard to theſe ingredients, a grand 
—y— miſunderſtanding, which, ſo far as I can learn, was 


diſcovered by Paul Lucas, (who travelled throu 
Egypt and other parts of Africa) and afterwards con- 
firmed in the year 1719, by the French conſul at 
Cairo, by father Sicard, and more lately by one Gran- 
ger. The Egyptian ſoot is not the ſame with ours: 
it is the ſoot of animal dung, chiefly of that of cows; 
which is the common fuel of that country, either 
dried by itſelf or mixed with ſtraw. The urine em- 
ployed in the making of Sal ammoniac, is that of 
horles, aſſes, or camels; and as the ſoot abounds 
much more than ours with a volatile animal Salt, 
the urine alſo is richer in ſaline matter than that of 
the ſame animals in theſe colder climates. 


Of the manner in which Sal ammoniac is made 


from the foregoing ingredients, we have not as yet 
ſo full an account as could be wiſhed. Two of the 
French chemiſts, the younger Geoffroy and the 
younger Lemery, diſputed for ſeveral years whether 
it was prepared by ſublimation or inſpiſſation: Geof- 
froy maintained the former, and Lemery the latter, 
Geoffroy gave one memoir on the ſubject in 1705, 
and another confirming his opinion in 1716 but 
the academy, either imagining that Lemery was in 
the right, or that both opinions were equally well 
founded, ſuppreſſed Geoffroy's memoir, till an ac- 
count ſent by the conſul at Cairo convinced them 
that the Salt was made by ſublimation. This gentle- 
man obſerves, that the ſubliming veſſels are made of 
earth or glaſs, of a globular figure, generally a foot 
and a half in diameter, with a neck about two fin- 
gers high, like the common receivers; that forty or 
fifty pounds of the matter are put into one velle]; 
that in every large elaboratory there are eight fur- 
naces, and in every furnace ſixteen ſubliming veſſels; 
that the veſſel is left open for a time, till the phleg- 
matic parts have exhaled, and afterwards covered; 
and that the proceſs takes up three days and nights. 


This is all we know as yet of the manufacture of Sal 
| ammoniac: 
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| ammoniac: Granger has made ſome additional ob- Sal Aw. 
ſervations, but they contribute nothing to the princi?! ,. 


pal point. 

With regard to the ingredients, I am fully perſua- 
ded, that urine, ſoot, and common Salt are not all, 
The common Salt would not part with its acid, and 
conſequently could be of no manner of uſe without the 
addition of Loam, Bole, or ſome of the other ſubſtances 
employed for the diſtillation of Spirit of Salt; and 
ſome ſuch addition is doubtleſs employed by the 
Egyptians, though it has eſcaped the notice of the 
gentlemen above-mentioned. ff the preparation of 
Sal ammoniac is attempted in this country, we are 
not to be confined to urine and the ſoot of dung. 
This Salt conſiſts of marine acid and volatile Alcah : 
the acid may be obtained by proper intermedia from 
all the forts of common Salt, and all animal matters 
furniſh a volatile Alcali. Different animal ſubſtances 
yield different quantities of Alcali ; and ſuch are to 
be made choice of for this uſe as yield the moſt, and 
are to be procured at the leaſt expence, as dung, 
urine, refuſe cuttings of leather, horn, bone, hoofs, 
hair, wool, Sc. | | | 

With regard to the proceſs, I apprehend that both 
Geoffroy and Lemery are partly in the right, but 
neither of them entirely ſo. The production of the 
volatile Alcali, and its combination with the marine 
acid, are doubtleſs effected by ſublimaticn ; but the 
form of the cakes in which Sal ammoniac is brought 
to us, appears to be procured by inſpiſſation. If we 
ſublime Sal ammoniac in the ſame kind of veſſels in 
which it is ſaid to be ſublimed at firſt, it will by no 
means concrete into cakes, nor does any Salt we know 
of aſſume ſuch a form by that proceſs : on the other 
hand, by ſoftening the powdered Salt with water into 
the conſiſtence of pap, and pouring it into ſuch a 
glaſs as is uſed for deliquiations, (having a ſmall aper- 
ture in the bottom for ſuffering the liquid part to 
drain off) I have obtained a cake exactly reſembling 
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the Egyptian. The hemiſpherical ſide of the cake, 
and the prominence in the middle, which Geoffro 

ſuppoſes to correſpond to the upper part of the ſub. 
liming veſſel, were here formed by the bottom of the 
inſpiſſating veſſel. In the middle of the cakes of Sal 
ammoniac we find ſome manifeſt cryſtals ; and the reſt 
of the maſs is throughout of ſuch an uniform and 


continued ſtructure, as could not have been produced 


by conſtant caſual appoſitions of freſh matter. The 


inſpiſſation appears to have been performed by the 


Cakes and 


loaves. 


Egyptians in glaſs veſſels, as we frequently find pieces 
of glaſs adhering to the cakes. 

Two kinds of Sal ammoniac are diſtinguiſhed in 
trade, one in broad cakes, convex on one ſide and 
flat on the other, about two inches and a half or three 
inches thick; the other in large conical loaves, re- 
ſembling ſugar loaves, and probably formed in the 
ſame kind of moulds. This laſt ſort is ſaid by ſome 


to be the produce of the Eaſt-Indies: it is very rarely 
met with among us; the firſt fort, which is the moſt 
pure, being the only one in common uſe. The cakes 


General 
properties. 


are uſually blackiſh on the outſide, but internally 


white, ſemitranſparent, eſpecially about the edges, 
hard, compact, and in ſome degree ſonorous, of a 
ſharp taſte, without any ſmell. 

Sal ammoniac diſſolves in four times its weight of 
water, and renders the liquor ſenſibly colder: the 
greateſt degree of cold hitherto produced in water by 
artificial mixture, without ice, reſults from a compo- 
fition of Sal ammoniac, Mercury-ſublimate, and Vi- 
negar. Several experiments of. this kind, and of ve- 


getations or curiouſly figured cryſtallizations of Sal 


ammoniac, may be ſeen in the French Memoirs. It 


is ſaid, that a ſolution of Sal ammoniac wrote with 


on paper, on which it leaves no ſtain, will become v. 


ſible on expoſing the paper to the fire; and that pa- 
per or linen moiſtened with this ſolution will not burn. 


On trial, the writing did not become legible when 
| heated 
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heated (p), and the paper impregnated with the Salt SAL Am. 
burnt and conſumed, though it did not flame. — 
Sal ammoniac proves totally volatile in a heat con- Sublima- 
fiderably below ignition, nearly in ſuch a degree of en. 
heat as Lead requires for its fuſion. If no other ſub. 
ſtance is added that may diſunite its conſtituent parts, 
it ſublimes unchanged. By repeated ſublimations, 
however, it acquires at length a yellowiſh tinge, and 
a particular ſmell, of which it diſcovered nothing at 
firſt, Theſe alterations proceed from the oily or in- 
flammable matter of the volatile animal Salt; for that 
Sal ammoniac participates of that principle, appears Defla- 
from its deflagration with Nitre. The detonation is grates with 
moſt obſervable when four parts of Nitre are mixed 
with one of the Sal ammoniac; a mixture of three 
parts with one deflagrate but weakly, and two with 
one, not at all. | 
This Salt remarkably opens and volatilizes metallic Volatilizes 
bodies, eſpecially if they have been previouſly redu- cp 
ced into calces or precipitates z even the moſt fixed of 
all known ſubſtances, Gold, may be forced over the 
helm by means of Sal ammoniac : Regulus of Anti- Made fixed 
mony is ſo attenuated by it, as to diſſolve in Vinegar, 
if not in water. By repeated ſublimations, both the 
Salt itſelf, and combinations of it with other bodies, 
become leſs and leſs volatile. Pure Sal ammoniac, 
after a number of ſublimations, proves at length ſo 
fixed as to remain half fluid in the bottom of the ſub-. 
liming veſſel. On ſubliming Mercury-ſublimate with 
Sal ammoniac, mixing the matter which aroſe with the 
reſiduum, and repeating the operation ſeveral times, 
the matter at laſt became quite fixed in the fire, and 
would no longer rife from the bottom of the glaſs. 
On ſubliming together a mixture of Sal ammoniac, 
Mercury, and Sulphur, there remains every time a 
little fixed browniſh-red matter, which bears a conſi- 
derable 


Y Charafers drawn with ſolution of Sal ammoniac not legible 
en beated.) They do not become viſible by being moderately heated; 
ut if the heat is uch as to ſlightly ſcorch the paper, the part impreg- 


Med with the faline ſolution will be burnt black, whilit the reſt is 
cely brown, 
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derable melting heat, and is called by ſome fixed Cin- 


wy — nabar.. 


Uſes. 


Sal ammoniac is made uſe of in ſundry mechanic 
buſineſics, by the dyers, glaſs- makers, but more par. 
ticulariy by thoſe who work upon metals, for ſolder. 
ring, Sc. Gold is taken off from gilt Silver, by 
heating the veſſel red-hot, and quenching it in a ſo- 
lution of a pound of Borax, a pound of Tartar, and 
an ounce and two drachms of Sal ammoniac.—— As 
a medicine, it is accounted powerfully antiſeptic, ape- 
rient, diuretic, and djaphoretic, A doſe of halt a 
drachm, or a drachm, is recommended in quartan 


agues; and aid, if it fails the firſt time, to cure with 


certainty on repeating it : experience has ſhewn, that 
it is a medicine of remarkable efficacy in agues, 
though it does not in all caſes ſucceed. Given to0 
frequently, or in too large doſes, it is ſaid to injure 
the ſtomach and chill the habit. Externally it is em- 
ployed againſt films on the eyes of cattle, in gargariſms 
for quinſeys, in applications for gangrenes, for reſolving 
ſwellings and nodes in the breaſts, when not of long 
ſtanding or accompanied with inflammation, and for 
other like purpoſes. An ointment againſt nodes and 
ſoft excreſcences is compoſed of ſix ounces of Sal am- 
moniac, three drachms of Ceruſſe, one drachm of 


Camphor, and a proper quantity of Oil of Roſes. 


Purificati- 
on. 


The moſt ſimple preparation of Sal ammoniac is 
its purification. This is effected either by ſolution in 
water, filtration, and cryſtallization, or by ſublima- 


tion. The firſt method is greatly to be preferred; 


for ſublimation ſeparates only the ſand, bits of glals, 


or other like groſs ſubſtances that have been caſually 
mingled with the Salt, the footy and oily impurities 
ſubliming along with it. By ſublimation alſo the 
inflammable principle of the Sal ammoniac more and 
more diſcovers itſelf, and communicates both a co- 
lour and ſmell to the Salt. By ſolution and cryſtalli- 
zation it is effectually purified from all the ſubſtances 
commonly mixed with it, that are not eſſential to its 
compoſition. Some ſublime the Sal ammoniac from 
. F common 
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common Salt: this addition ſomewhat varies its qua- SAL An: 
lity, eſpecially if the ſublimation is ſeveral times re- 


peated, a portion of the volatile acid of the common 
Salt being imbibed by the Sal ammoniac. 


The martial flowers of Sal ammoniac are prepared Martial 
commonly from one part of Iron filings or Lapis bæ- flowers. 


matites and two of the Salt, mixed well together, ſet 
by for ſome days in a cellar, ſtirred two or three 
times a day, then put into a low glaſs body fitted 
with a head, and expoſed to a gentle heat till the 
matter becomes thoroughly dry ; after which, the fire 
is increaſed till nothing more will ſublime. After 
the water has ariſen, a volatile ſpirit comes over, and 
after this a little acid ſpirit, The flowers which ſuc- 
cced are of an orange yellow, a reddiſh. and pale yel- 
hb colour, and are found to be no other than the 
d ammoniac in its whole ſubſtance, tinged by the Iron 
which it has volatilized. The reſiduum deliquiates 
in the air, and appears to be no other than a ſolution 
of lron in the marine acid. It is cuſtomary to grind 
the flowers with the reſiduum, and ſublime them 
afreſh, to repeat this operation ſeveral times, the 
flowers becoming by this means of a deeper and 
deeper red colour. I once tried how much Sal am- 
moniac a certain quantity of Hæmatites was capable of 
tinging : at firſt I took two pounds of each, and to 
the reſiduum of this proceſs added one pound of freſh 
Sal ammoniac, repeating the ſublimation with a pound 
of Sal ammoniac every time for twelve times ſucceſ- 
hvely. All the fourteen pounds of Sal ammoniac 
were thus tinged by the two pounds of blood-ſtone : 
till the eleventh ſublimation, the flowers ſeemed to be 
deeper and deeper coloured, but thoſe of the follow- 
ing ſublimations were paler : on mixing with the laſt 
reſiduum another pound of Sal ammoniac, the ſubli- 
mate had little colour; and on trying a pound more 
It aroſe grey. Some, inſtead of filings of Iron or 
Blood-ſtone, uſed Crocus. of Iron, or Caput mortuum 
of Vitriol ; the flowers in either caſe are the ſame. 
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Sar AM. It is obſervable, that green Vitriol and Sal ammo. 
— niac ground together grow as ſoft as pap, and in part 
ET: liquefy, eſpecially if the quantity of Vitriol is double 
ammoniac Or equal to that of the Sal ammoniac. There ſeems 
and vitriol. to happen here a tranſpoſition of the conſtituent parts 
of the ingredients: the acid of the Vitriol is transfer- 
red into the volatile Alcali of the Sal ammoniac; and 
the acid of the Sal ammoniac into the Iron of the Vi- 
triol: hence the taſte of the compound is extremely 
ſtyptic, like that of the common ſolutions of Iron in 

the marine acid. By 
Flowers of Venereal and antimonial flowers of Sal ammoniac 
ek ot have likewiſe been prepared tor medicinal uſe, the 
* Antimony. firſt by —_— the Salt with Caput mertuum of 
LY blue Vitriol, the latter with Regulus of Antimony. 
'The antimonial flowers. are one of the more violent 
preparations of that mineral ; and the venereal ones, 
like the other preparations of Copper, are entirely 
unſafe. The ſimple Regulus of Antimony yields 
white flowers; the martial Regulus fine red ones, eſ- 
pecially if the ſublimation be ſeveral times repeated 

till little or nothing is left. . 
Aqua re- Sal ammoniac diſſolved in four times its quantity 
gia ' of Spirit of Nitre, makes the common Aqua regs: 
the Salt ſhould be previouſly pulveriſed in a glaſs or 
ſtone mortar; and a gentle warmth applied to pro- 
mote its ſolution in the ſpirit. If a ſpherical glals 
veſſel be nearly filled with good Spirit of Nitre, a 
quantity of Sal ammoniac, more than it can diſſolve, 
thrown in, and the whole ſuffered to remain quiet, 4 
curious vegetation ariſes, which Kunckel was the firſt 
I know of that obſerved. Sal ammoniac, Quick: lime, 
and water, kept for a night in a Copper or braſs vel- 
ſel, or along with pieces of Copper, diſſolve a part 
of the metal, with which the liquor is tinged blue: 
this is the Agua cerulea or Sappbirina of the ſhops. 
The Copper is here diſſolved by the volatile Alcali of 
the Sal ammoniac extricated by the Quick-lime, 
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The volatile alcaline Salt, and the ſpirit, or ſolu- Sat Au. 
tion of the volatile Salt, are the principal preparation 
of Sal ammoniac kept in the ſhops. The volatile 1 
Alcali is never to be ſeparated without the interven- ral princi, 
tion of ſome other body with which the acid has a ple of ita ſes 
greater affinity, as fixed alcaline Salts or abſorbent 9 
earths. One part of powdered Sal ammoniac is com- 
monly mixed with two or three of Salt of Tartar or 
puriũed Potaſh, the mixture moiſtened with a little 
Saiit of Wine, put into a retort, to which a receiver 
is adapted, and the fire increaſed by degrees: in Eng- 
land whiting is uſed for the intermedium, and alu- 
dels are ſometimes applied to the retort. By either 
of theſe methods, the volatile Salt ſublimes in a con- 
crete form, the marine acid of the Sal ammoniac re- 
maining united with the fixt Salt, or the whiting, at 
tue bottom of the retort. 

Tournefort obtained ten ounces of volatile alcaline quantity. 
Salt from fifteen of Sal ammoniac. Hoffman af- 
firms that fixteen ounces of Sal ammoniac contain 
twelve of Alcali and four of Acid. Geoffroy ob- 
tained no leis than thirteen ounces from ſixteen, be- 
ſides a conſiderable quantity of ſpirit, that is of Salt 
diſſolved ; inſomuch that ke concludes fifteen ounces 
in the pound to be pure volatile alcaline Salt, and 
only one ounce acid. (See the French Memoirs for 
the year 1723.) He appeals to two other experi- 
ments for the truth of this aſſertion. The firſt is, the 
production of a Sal ammoniac perfectly neutralized, 
from fifteen ounces of volatile alcaline Salt and a 
quantity of Spirit of Salt that ſhall be found to con- 
tain an ounce of pure acid : the ſecond experunent is, 
that if a mixture of three parts of dry Salt of Tartar 
and one part of dry Sal ammoniac be ſtrongly calcined | 
in a crucible, that all the volatile Alcali may be ex- 
pelled, the acid retained by the Salt of Tartar will in- 
creaſe its weight only one ſixteenth of the weight of 
the Sal ammoniac employed. It ſeemed to me im- 
probable, that a ſingle ounce of acid ſhould fully ſa- 

Lurate fifteen ounces of volatile Alcali; and there- 
| | fore 
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fore I repeated both the ſublimation and the counter. 
proofs he appeals to. One pound of Sal ammoniac 
and three of Salt of Tartar, thoroughly dried, and 
reduced into a fine powder, were well mixed toge- 
gether, put into a retort, the junctures cloſely luted, 


and, after ſtanding for a night, ſublimed : the vola- 


tile concrete Salt amounted to no lefs than thirteen 
ounces : there was alſo ſome {pirit, but not ſo much 
as that two ounces more of Salt could be reckoned 
for it; and the quantity of reſiduum was a good 
deal greater than Geoffroy's. I repeated the experi- 
ment with pure dry Salt of Tartar prepared on pur. 
poſe, and with purified Potaſh : with this laſt, the 
quantity of volatile Salt was an ounce leis than with 
the other. With regard to the other experiments, an 
ounce of pure and pretty ſtrong ſpirit of Salt required 
for its ſaturation: two drachnis of volatile Aicali; and 
fixt- Alcalies calcined with Sal an moniac, initead of 
gaining, loſt notably oi their weight. I hree drachms 
of Salt of Tartar, after gentle calcination with one 
drachm of Sal ammoniac, weighed but two drachms 
thirty-four grains: the ſame quantities calcined by 
a ſtronger fire, left but one drachm and two ſcru- 
ples. I likewiſe calcined ſome Salt of Tartar by 1t- 
ſelf, and found it to loſe ten grains upon a drachm : 
calcined with twice its weight of Sal ammoniac it loit 
exactly the ſame. Half a drachm of the calcined Salt 
being mixed with half a ſcruple of Sal ammoniac, 
there remained after calcination no more than twenty- 
five grains. From theſe experiments it appears, that 
a part of the Salt of Tartar is volatilized by the Sal 
ammoniac (2), and that the Sal ammoniac does not 

contain 


(9) Salt of Tartar wolatilized by Sal ammoniac.] Mr. du Hamel has 
fully proved that a confiderable portion both of fixed alcaline Salts and 
of Chalk, is elevated in ſublimation along with the volatile Salt af Sal 
ammoniac : by both intermedia he obtained more, ſometimes one hal 


more volatile Salt, than the quantity of crude Sal ammoniac made uſe * 


of : even the volatile Salt itſelf, by bare ſublimation from fixed Alca- 


lies, in a moderate heat, ours an augmentation of its weight. T 
volatile Salts, thus loaded with Salt of Tartar or Chalk, did not oo 
u 


with their fixed matter on being diſſol ved in wa. er, and pen 
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contain ſo much volatile Salt as is produced in its 841 Amr; 
analyſis. Probably Geoffroy's obtaining more vola· 


tile Salt proceeded from ſome differences in the fixed 


Salts made uſe of: the French Potaſh, and Quick- 
lime, are found in ſome experiments to differ from 
ours: proceſſes with -Quick-lime, which I have per- 
formed numbers of times at London without once 
failing, I could never once make ſucceed at Paris. 

Spirit of Sal ammoniac is no other than the vola- gpirit of 
tile Salt diſſolved in phlegm or water. The moſt Sal ammo- 
commodious method of preparing it is, to diſſolve 
the Sal ammoniac in as little water as it will diſſolve 
in, and to pour into this ſolution, in a retort, a ſo- 
luton of an equal quantity or more of Salt of Tar- 
tar or Potaſh, then immediately to lute on a receiver, 
and proceed tg diſtillation with a gentle fire : the vo- 
latle ſalt will ariſe before the water, and concrete 
about the ſides of the receiver: when water enough 
has come over to diſſolve the Salt, the proceſs ſhould 
be diſcontinued, The ſpirit will now be fully ſatu- 
rated with Salt; whereas if the diſtillation is pro- 
tracted beyond this period, the ſpirit will be propor- 
tionably weakened or diluted, | | | 

Calcareous earths, as Chalk or Whiting, extricate 
the volatile Alcali of Sal ammoniac as effectually as fixt 
Alcalies, but they do not produce their effect till 
they have ſuffered ſome degree of calcination. If 
Sal ammoniac and fixt Alcali be barely mixed toge- 
ther either in a ſolid or a liquid form, a ſtrong pun- 7 
gent odour will inſtantly diſcover that the volatile | 
Alcali is ſet at liberty ; but on mixing the Sal am- 


moniac with Chalk no ſmell is perceived till the matter 


has been conſiderably heated, and then the volatile 

Salt ſublimes in its proper form, | 

| When the earth is previouſly calcined into Quick- spirit with 

lime, the phenomena are very different. Quick- _ 
9:5 . an n 
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limed or diſtilled with very gentle degrees of heat: they totally ſubli- 
med alſo when neutralized by acids into ammoniacal Salts : a ſolution 
of them in water, expoſed for ſix weeks to the air, and then exhaled, 
left nothing behind. But on expoſing one of them dry to the air, 
there remained a fixed ſubſtance, which proved to be Chalk. 1 
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Sal Au. lime mixed with Sal ammoniac, raiſes immediately 
- ⁊̊ a more volatile and penetrating ſmell than that occaſi- 


oned by fixed Alcalies : from this mixture no con- 
crete Salt 1s obtainable, the whole of the Salt bein 
converted into a permanently fluid ſpirit, and its ſubtili. 
ty and volatility remarkably increaſed. — The Spirit of 
Sal ammoniac with Quick- lime may be prepared from 
one part of the Salt, and three of the Lie broke in 

jeces about the ſize of hazel nuts. The Sal ammo- 
niac is to be diſſolved in water, and put into a retort, 
the Quick-lime thrown in, and a receiver immedi- 
ately luted on: a ſmall quantity of a very ſubtile ſpirit 
will ariſe during the flaking of the Lime: when the 
heat proceeding from this cauſe ceaſes, a gentle fire 
is to be applied, and continued till nothing more will 
come over. If a ſtronger ſpirit is wanted, ſlaked 
Lime; and if a till ſtronger, freſh Quick-lime may 
be uſed, without any water. From eight ounces of 
Sal ammoniac and ſixteen of Lime ſlaked in the 
air, I have obtained ſix ounces and ſix drachms, 
ſometimes more though oftener leſs : from the ſame 
quantities of Sal ammoniac and freſh Quick-lime I 
gained only one ounce and fix daachms; but this laſt 
| ſpirit was far more volatile than the other, and fo 
{trong as to ſtrike one down upon incautioully taking 
off the receiver: the ſpirit with ſlaked Lime, though 
far ſtronger than the common Spirit of Sal ammoniac, 
was mild in compariſon to this, 

The Spirit of Sal ainmoniac made with fixed al- 
caline Salts, efferveſces ſtrongly with all acids; the 
ſpirit made with Quick-lime very weakly, Hofiman 
affirms, that the ſpirit prepared with Quick-lime raiſes 
no efferveſcence with any acid, "miſled by confound- 
ing the aqueous or pure ſpirit with the vinous. Both 
the aqueous and vinous ſpirits made with fixed alca- 
line Salts efferveſce ſtrongly: the vinous with Quick- 
lime, not at all; the aqueous with Quick-lime very 
ſenſibly, though not near ſo much when newly diſtil- 
led as after it has heen long kept: on keeping for 


ten years it loſt almoſt all its volatility and ſubtilit), 
an 
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and in this ſtate it efferveſced ſtrongly. — Homberg SL Am. 
reports that Spirit of Sal ammoniac raiſes no effer- Cw 


veſcence with any vegetable acid; but the ſpirit with 
fixed Alcalies manifeſtly does, if added in due pro- 
portion, and even that with Quick-lime produces a 
iparkling. The common vegetable acids are ſo di- 


Jute, that when they are added to alcaline liquors, a 


large quantity of the acid muſt be poured in to raiſe 
any ſenſible commotion : to a drachm of good Spirit 
of Sal ammoniac I have often added a pound, a pound 
and a half, and even two pounds of weak diſtilled 
Vinegar, before the efferveſcence begun. On the 
other hand, if we drop the volatile ſpirit into ſtrong 
diſtilled Vinegar an efferveſcence will ſoon appear. | 


The ſingular effects of Quick-lime in the diſtilla- Divers 
tion of Sal ammoniac have been accounted for by **P*"t- 
many, but on principles groundleſs or abſurd : their with 
true cauſe may, perhaps, be that the Quick-lime ab- Quick- 
ſorbs and detains the earthy matter which is the baſis * 


of the volatile Salt, and on which its ſolid form and 
its efferveſcence with acids depend. I have tried the 
effect of Quick- lime in compoſition with fixed Alca- 
lies, and found that four drachms of Sal ammoniac 
and eight of Salt of Tartar, with one drachm of 
Quick-lime moiſtened with a little water, yielded 
both a concrete Salt and a Spirit; that with two 
drachms of Quick-lime a dry Salt was till ob- 
tained ; but that upon increaſing the Quick-lime to 
three drachms and a half, only a fluid volatile ſpirit 
aroſe, 1 have likewiſe treated with Quick-lime the 
dalt and Spirit prepared by fixed Alcalies : a little 
Quick-lime added to the Spirit, diminiſhes its vola- 
tility more and more in proportion to the quantity of 
Lime: twelve ounces of a ſaturated Spirit being drawn 
over twenty times from freſh parcels of Quick-lime, 
three ounces each time, the volatiljry of the ſpirit 
was in good meaſure deſtroyed, and by a few more 
repetitions it was totally ſo : the concrete volatile Salr 
I have totally deſtroyed by bare Lime-water, (See 
Page 24.) | 
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Sar Am. The volatile Alcali of Sal ammoniac is extricated 
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Cauſtic vo- 
latile Spirit 
by metallic 


alſo in a fluid ſtate by ſome metallic ſubſtances. One 
part of Sal ammoniac ground with three of Minium, 
and diſtilled in a retort, yields a ſmall quantity of 


ſubſtauces. alcaline Spirit, the moſt penetrating and cauſtic of 


Volatile 
with vi- 
nous ſpi- 
ri is. 


any volatile Alcalies I know of: a ſingle drop laid 
on the tongue, quickly makes a hole as large as half 
a pea. The reſiduum of this proceſs has oftentimes 
an elegant Marble-like appearance. Some diſputes 
with the elder Geoffroy, who in his defence of his 
table of affinity, attributed the extricating of the 
Alcali of the Sal ammoniac to a fixed alcaline or 
calcareous matter produced in the Minium during 
its preparation, induced me to examine ſome other 
metallic bodies in their metallic ſtate, where no ſuch 
cauſe can be ſuppoſed to exiſt: filings of Lead, 
Zinc, Regulus of Antimony, Iron, were all found 
to extricate a little volatile ſpirit. 

Spirit of Sal ammoniac made with fixed Alcalies, 
forms on the admixture of rectified Spirit of Wine, 
a white coagulum, called Offa alba, the volatile Salt 
not being ſoluble in the vinous ſpirit, and being dil- 
lodged by it from the water which held it in ſolutlon 
before. The ſpirit made with Quick-lime, on the 
other hand, whoſe ſaline matter is ſo attenuated as 


not to aſſume a ſolid form, unites equably with the 


moſt highly rectified Spirit of Wine, without coagu- 
lation or precipitation. Hence this laſt ſpirit is much 
better adapted than the other for mixtures with vinous 
ſpirits. — The vinous or dulcified Spirit of Sal am- 
moniac of the ſhops is prepared with fixed alcaline 
Salts, and conſequently holds but little of the vola- 
tile Alcali: ſome mix the aqueous alcaline Spirit 


with Spirit of Wine, and others uſe a vinous ſpirit 


inſtead of water, in the firſt diſtillation. 
It may ſeem a paradox, that volatile Alcalies ſhould 
precipitate a fixed Alcali, and that they ſhould pre- 


cipitate it from a liquor with which they ſeem to 


have themſelves ſo little affinity as Spirit of Wine. 


Such however is the caſe : Stahl's Mixtura Ti onico- 
nerving 


1 « « f — * 


—— tw. aha. $ras A©As Hs «+ Meds «+ ey poem, i % AA os 0m, pa 


MIiNERATL: SALTS 


nerbina conſiſts of the Tindtura Tartari or Tinflura SAL AM. 
Antimonii and volatile ſpirit ; when a large quantit/ 


of the fixed alcaline tincture is added to a ſmall one 
of the volatile ſpirit, an Oleum Tartari per deliquium 
ſeparates to the bottom. 


Sundry compound or oily Spirits of Sal ammoniac volatile 
are kept in the ſhops for medicinal uſes. There are 9y ſpirits. 


various compoſitions of theſe kinds of liquors, and 
various methods of preparing them. Different aromatic 
and other ſubſtances, as Aniſeeds, Fennel-ſeeds, La- 
vender, Juniper-berries, Cloves, Saſſafras, Amber, 
Sc. or the oils diſtilled from them, ſingly or com- 
bined with one another, are digeſted in the vinous 
Spirit of Sal ammoniac, or diſtilled along with it, 
or added in its firſt diſtillation from Sal ammoniac 
and fixt alcaline Salt. The diſtillation of theſe kinds 
o compoſitions 1s entirely unneceſſary, nor is it at all 
needful to keep them ready prepared in the ſhops, 
a they may be eaſily made extemporaneouſly with 
different oils, or different proportions of oil, as the 
phyſician may think fit. It is ſufficient if we have 
at hand a good dulcified Spirit of Sal ammoniac that 
will readi'y diſſolve oils. 


The Salt and Spirit of Sal ammoniac are the pureſt Uſe of vo- 
of the volatile Alcalies, and hence generally made latile Al- 


choice of for chemical operations, as the precipita- 
tion of Aurum fulminans, of Mercury, 2 It is 
obſervable, that theſe ſpirits precipitate Mercury from 
Aqua fortis of a blackiſh- grey colour, but from 
ſolution of corroſive Sublimate white, and that they 
give a blackiſh colour to Mercurius dulcis. Medici- 
nally, they are exhibited as ſtimulants, aperients, c. 
n paralytic, hyſteric, and ſundry other diſorders : 
in plethoric habits they ſhould be given with caution, 
as they are apt in theſe caſes to bring on dangerous 
hemorrhages. The volatile Salt was formerly given by 
a drachm at a time, but the preſent practice has juſtly 
reduced the doſe within ſmaller limits. Boerhaave ob- 
krves that this Salt is ſo corroſive, that when laid 
upon the moiſt ſkin, and covered with a ſticking 


plaſter 
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SaL An: plaſter to prevent its flying off, it preſently occaſion; 
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a violent inflammation and gangrene. The Salt either 
by itſelf, or impregnated with odoriferous oils, is uſed 
in ſmelling bottles by the name of Engliſh Salts, 
The ſpirit made with Quick-lime is ſeldom given in. 
ternally on account of its great pungency, but fre. 
quently uſed for ſelling to, and in ſome external ap- 
plications : agitated with oils, it readily unites with 


them into the conſiſtence of a liniment. 


What remains in the retort after the diſtillation of 
the volatile Salt and Spirit of Sal ammoniac, is the 
marine acid of that concrete combined with the inter- 


medium. When fixed alcaline Salts have been uſed, 


the reſiduum diſſolved in water and cryſtallized, 


proves no other than a regenerated Sea-ſalt, though 
_ dignified with the titles of Sal digeſtivum, aperitivum, 
febriſugum, diureticum, hypochonariacum, embryonatum, 


Acid ſpirit 
of Sal am- 
moniac. 


Where Quick-lime has been employed, the reſiduum 
elixated with water, yields on evaporating the ſolution, 
a pungent ſaline maſs, called Sal ammoniacum fixum, 
ſimilar to one prepared by diſſolving Lime direct) 
in the marine acid. 

Hitherto we have ſeen the volatile Alcali of Sal 
ammoniac extricated in its proper form, by the ad- 
dition of ſubſtances which abſorb the acid: we may 
likewiſe obtain the acid in its pure ſtate, by additions 
which abſorb the Alcali; for without additions of 
one or the other kind, no ſeparation can be made. 
If Oil of Vitriol be dropt upon Sal ammoniac in 
a tubulated retort, a highly concentrated marine acid 
ariſes in white clouds, which difficultly condenſe, and 
in part eſcape through the luting, unleſs ſome liquid 
is placed in the receiver to imbibe them and pro- 
mote their condenſation : this ſpirit is in all reſpects 


the ſame with that obtained by the ſame means from 


Aqua pu- 


gilum, 


common Salt: the reſiduum is the ſame with the 
combination of vitriolic acid and volatile Alcali 


called Sal ammcniccum ſecretum. See page 300. 


\ Three parts of Sal ammoniac and two of Nitre 


mixcd together, and injected into a tubulated 1 
made 
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made red-hot, yield a compound acid ſpirit, partici- Sal Am. 
pating of the marine acid of the one ingredient, and 
the nitrous of the other. This proves a ſubtile kind 
of Aqua regis: it is called by Baſil Valentine and 
others, Agua pugilum, and Aqua chryſulcg, In ſome 

laces, common Aqua regis is called Aqua chryſulca. 

his laſt name gave once occaſion to a fatal miſtake : 
a Poliſh gentleman having aſked for Brandy by the 
Poliſh name Gorſalko, received the Aqua chryſulca, 
and was killed by it. | 
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Combination of the marine acid with earths. 


HE. marine acid diſſolves all the mineral cal- Marine 
careous earths, and the aſhes of vegetable and acid with 

animal ſubſtances, but not all with equal facility or et 
in equal quantity. An ounce of Spirit of Salt diſ- 
ſolved but forty-ſix grains of Bezoar-ſtone : of Pearl 
and Mother-of-pearl it took up two drachms; of 
ſea-ſhells, Coral, and calcined Hartſhorn, ſomewhat 
more; of Quick-lime, and of ſlaked Lime, ſtill 
more; of Crab's eyes, three drachms and upwards : 
theſe laſt it diſſolves not only in largeſt quantity, but 
moſt readily of all the earths made trial of. The 
lolutions of ſome of the earths, as eggſhells, are in 
tate remarkably bitter. | 

All the combinations of the marine acid with earthy p;,eq gat 
bodies, when exſiccated by heat, liquefy again in the air; ammoniae. 
hence they have been often miſtaken for a fixt alcaline 
Salt, particularly the combination with Quick-lime, 
which being obtained as a ſecondary product in the 
diſtillation of Spirit of Sal ammoniac with that earth, 
has been in general more known than the others, and 
aſtinguiſhed by the name of Sal ammoniacum fixum. 
This Salt melts in a ſmall heat, like water, and be- 


ng poured into a clean Iron mortar, appears, when 


cold, of a yellowiſh white colour, and ſemitranſpa- 
Vol. I. A a rent 
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SAL AM. rent like horn. Fixed alcalies added to a diluted {. 

w— lution of it, precipitate the earth, and form with the 
acid a regenerated Sea-falt : if the ſolutions of the 
fixed Sal ammoniac and of the Alcali are both ſaty. 
rated, inſtead of a precipitation, the two liquors 

Phoſpho- coagulate on mixture and become conſiſtent. Hom. 

882 berg obſerves, that fixed Sal ammoniac melted into 
a maſs, appears luminous in the dark on being beat 
in a mortar, or ſtruck upon with a hammer, and 
hence calls it a new Phoſphorus : the experiment does 
not always ſucceed. 
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Bok ax. ORAX is a faline ſubſtance, of which neither 
1 the origin, or the component parts are as yet 
er. known. It comes from the Eaſt-Indies in little cry. 
ſtalline maſſes, ſomewhat reſembling ſmall cryſtals of 

Sal gem, mixed with earth and other impurities. 
Whether it is a natural or artificial production, we 

have no ſatisfactory account: moſt probably it is in 

great meaſure artificial, and the earthy matter de- 
ſignedly mixed with it, to make us look upon it 


as a foſſil Salt peculiar to the Indies. It is refined - 
in Europe, but this proceſs alſo is kept a ſecret: | 
ſome additional ſubſtances are generally ſuppoſed to h 
be employed, the refined Borax being 1n larger cry- 4 
ſtals than we can make this Salt to ſhoot 1nto by v 
itſelf (r). The refining of Borax was formerly ; 
praCtiſed in 
a 8 
(r) Hiſtory of Borax. ] It is commonly ſaid, that Borax is prepared a. 
in the eaſtern countries from a green ſaline liquor, which runs from * 
certain hills, and is received in pits lined with clay, and ſuffered to th 
evaporate by the ſun's heat; that a bluiſh mud, which the liquor brings 
along with it, is frequently ſtirred up, and a bituminovs matter which pl 
floats upon the ſurſace taken off; that when the whole is reduced to a * 
thick conſiſtence, ſome melted fat is mixed, the matter covered with 02 
dry vegetable ſubſtances, and a thin coat of clay: and that when the = 
Salt has cryſtallized, it is ſeparated from the earth by a ſieve. ; 
In the fame countries is found in corfiderable quantities, a native * 
mineral alcaline Salt on the ſurface of the earth, ſometimes tolerably of! 
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practiſed only at Venice, and hence the refined Borax Bog ax. 
was called Venetian; but the Dutch are now the only 


inaſters of this manufacture. Serapio calls the rough 
A a 2 Borax 


pure, more commonly blended with heterogeneous matters of various 
colours: the Nitrum or Nairon of the ancierits, the Baurach of the 
Arabians. This Alcali appears to be the ſame with the baſis of Sea- 
falt, and with the lixivial Salt of Kali or Kelp and ſome other maritime 
lants. It differs from the common vegetable Alcalies, in being milder 
and leſs acrid in taſte, aſſuming a cryſtalline appearance, not deliquia- 
ting in the air, or very ſlowly ; forming with the marine acid a perfect 
Sea-ſalt, with the nitrous quadrangular Nitre, and with the vitriolic a 
dal mirable. | | 

Mr. Pott received from Tranquebar, (where the greateſt quantities of 
Borax are made) a ſand, under the name of Ore of Borax, with an account 
that certain acrid vegetable matters were added in the preparation of the 
Borax. The ore yielded on elixation, only the mineral Alcali, with 
a little Sea- ſalt. 

The mineral Alcali appears from experiment to be a principal ingre- 
dient in Borax. On treating Borax with acids; about one fourth its 
weight of a peculiar ſaline ſubſtance (called ſedative Salt) is ſeparated, 
and the reſiduum proves a combination of the Alcali with the acid 
employed : thus when the marine acid is uſed a genuine Sea-falt re- 
mains; when the nitrous, a quadrangular Nitre; and when the vitri- 
olic, a Sal mirable. The ſubſtance ſeparated joined to the miniral 
Alcali, to the baſis of Sea-ſalt, or to the Salt of Kali, recompoſes 
Borax again. 

The properties of this ſubſtance ſo far as they are known, are theſe. 
It is of a bright ſnowy whiteneſs, extremely light, compoſed of fine plates 
or ſcales, ſoft, and as it were unctuous to the — of no ſmell, of 
a bitteriſn taſte, accompanied with a ſlight impreſſion of coldneſs. It 
tiſlolves difficuitly in boiling water, and on the 1:quor's cooling, cry- 
{tallizes on its ſurface, into thin plates ; which uniting and becoming 
larger, fall to the bottom. It likewiſe diſſolves, by the aſſiſtance of 
heat, in rectified Spirit of Wine: the ſolution ſet on fire burns with a 
ren flame. Moiſtened and expoſed to a conſiderable heat, it in part 
ublimes ; by repeated humectations the whole may be elevated. 
Whilſt dry, it proves perfectly fixed: it melts, emits aqueous vapours, 
and runs into a vitreous ſubſtance, diſſoluble again as at firſt: neither 
the glaſs nor the Salt itſelf are affected by the air. It makes no change 
in the colour of blue flowers. It unites with the common alcaline 
dalts, in ſome degree neutrallizes, and renders them capable of cry- 
ſtallization. It is ſaid to expel from Alcalies every acid except the 
vitriolic, though expelled itſelt by every acid from the alcaline baſis of 
the Borax. 

Thus we find Borax compoſed of two principles, one every where 
plentiful, another which has not hitherto been obtained but from Borax 
elf, the laſt in the ſma;lett proportion. How far this peculiar ſub- 
ace 13 netural or artificial, of mineral or of vegetable origin, is 
wholly unknown. 

With regard to the refining cf Borax, the rough Salt is ſaid by ſome 
to be diflolved in Lime-water, by others in alcaline Lixivia, by 
aners in a Lixivium of cauſtic Alcali, and by others in Alum-water; 


Thus 
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Bon ax, Borax as it comes from the Indies, Tincar; and the 
wy dealers in this commodity ſtill diſtinguiſh it by the 
name Tincar or Tincal, never calling it Borax till it 
is refined. Baurach among the Arabians, and Chry. 
ſocolla among the Greeks, were names for this Salt, 
but they were applied alſo to other ſubſtances; the 
firſt to the Natrum or Nitre of the ancients: the 
latter to a green cupreous mineral now called Berggrun 
or Viride montanum. 
Proceſſes There are great numbers of proceſſes in books for 
for artifi- making Borax by art: I have tried thoſe which 
cio Borax ſeemed to be the beſt, and made ſundry other ex- 
periments on principles of my own, without being 
ever able to ſucceed. That this Salt is nevertheleſs arti- 
ficialiy producible, I make no queſtion : Stahl obtained 
cryſtals approaching to Borax from certain antimonial 
ſcorizz expoſed for a length of time to the air. See his 
ſupplement to Becher's Phy/ica Subterranea. 
General Refined Borax 1s a ſolid, colourleſs, tranſparent, cry- 
Properties: ſtalline Salt, apparently of the neutral kind, but in- 
clining to an alcaline nature. It makes no effervel- 
cence with alcalics or acids. It has ſomewhat of an 
alcaline taſte, changes Syrup of Violets greeniſh, ex- 
tricates a little volatile Alcali from Sal ammoniac, 
throws down an orange-yellow Precipitate from {olu- 
Precipi- tion of Sublimate corroſive, and precipitates ſundry 
tates lun- metallic and earthy ſolutions made in acids, as ſolu— 
dry acid a a Sp 
and alca- tions of green, blue, and white Vitriol, of Mercury 
line ſoluti- in Aqua fortis, of Silver in Aqua fortis: of Copper 
ens. in Spirit of Salt, of Lead in Vinegar, of Copper in 
Vinegar, of Zinc, of Biſmuth, of Iron in Aqua reg 
an 


Thus much is certain, that Borax diſſolved in common water, and cry- 
ſtallized in the common manner, forms extremely ſmall cryſtals x that 
theſe differ in ſeveral-reſpects from the refined Borax of the ſhops, in- 
ſomuch that Cramer calls the latter not a purified but adulterated Borax; 
that Borax ſhoots into larger cryſtals hen diſſolved in Lime- Water than 
in common water; and when the veſſel is covered, and a gentle 
warmth continued during the cryſtallization, than in other circum- 
ſtances . . . It is obſervable that Bo: ax, during its diffolution, appears 
tenacious, and adheres in part to the bottom of the veilel ; from this 
glutinous quali:v, peculiar to Borax among the Salts, it is employ 

by the dyers for giving a gloſs to ſilks, 
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and in Spirit of Nitre, of Alum, and of fixed Sal Bok ax. 
ammoniac. It precipitates alſo ſome ſolutions made 
in Alcalies, as Sulphur diſſolved in alcaline Lixivia, 

and Reſin diſſolved in a ſolution of fixed Nitre. It 
precipitates Sulphur from Lime-water : on mixing 

1 ſolution of Borax with Lime-water itſelf, a turbid- 

neſs and precipitation enſue : Spirit of Sal ammoniac 

made with Quick-lime produces a like effect after 

the mixture has ſtood for ſome days (). 

This Salt requires thirty times its own weight or Examined 
more of water to diſſolve in. The cryſtals expoſed by water. 
to the ſun, loſe a part of the humidity of which they 
contain a large quantity in their cryſtalline form, and 
fall by degrees in a white powder. In the fire they In the fire. 
readily melt and boil up, and parting with their wa- 
ter, turn to a light, white, ſpongy mals, which, on 
ruling the heat, melts into a ſubſtance like Glaſs (7). 

| Aa 3 Lemery 


6 Borax with acids, &c.] All acids diſſolve Borax flowly and 
without efferveſcence. It precipitates from them moſt, but not all me- 
tallic ſubſtances; along with which a conſiderable part of the Borax is 
generally depoſited. It does not abſorb the marine acid of Luna cor- 
wa ox of Mercury- ſublimate: it flows upon the ſurface of the firſt 
wit uniting, and ſuffers the latter to ariſe unchanged : the Borax 
in both caſes becomes coloured, in the firſt milky with red ſtreaks, in 
the latter amethyſt or purple. Mixed with Sal ammoniac, it extricates 
the volatile Alcali, and retains the acid; but mixed with a combination 
of the ſame acid with calcarecus earths, called fixed Sal ammoniac, it 
extricates the acid, and unites with the earth. It extricates the acid 
of Nitre, without ſeeming to unite with the alcaline baſis of that Salt, 
Nor does it mingle in fuſion with the common fixed alcaline Salts, the 
Borax flowing diftin& upon the ſurface. A mixture of Borax with 
twice its weight of Tartar, diſſolves in one ſixth the quantity of water 
that would be neceſſary to diſſolve them ſeparately : the liquor yields, 
on inſpiſſation, a viſcous tenacious maſs like glue, which refuſes to 
cryſtallize, and which deliquiates in the air. Borax affords likewiſe a 
glutinous compound with other acids, except the vitriolic: it proves 
moſt glutinous with the vegetable, and leaſt with the marine. With - 
os both expreſſed and diſtilled, it forms a milky ſemiſaponaceous com- 
pound. It partially diſſolves in Spirit of Wine. In conjunction with 
any acid, it tinges the flame of burning matters green: the Precipitate 
thrown down by it from metallic ſolutions has this effe&.—TIt does not 
dflagrate with Nitre. Fuſed with inflammable matters, it yields no- 
tung ſulphureous as thoſe Salts do which contain vitriolic acid. 

(!) Glaſs of Borax.) Borax is the only Salt that aſſumes a vitreous 
appearance from fire without addition. The Glaſs fo called, becomes 
opake, and at length powdery in the air, like the Borax at firſt, the Salt 
**ming to have ſuffered from this proceſs no other real alteration than 

the 
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Box Ax. Lemery relates, that this Glaſs will {till diſſolve in 
ky water, and cryſtallize into Borax again. If the fuſion 


Vſes. 


$edative 
Balt. 


is performed in a retort with its receiver, we obtain 
from a pound of Borax near ſcven ounces of phlegm, 
the vitrified reſiduum weighs a little more than nine 
ounces. The phlegm has ſomewhat of a ſoapy ſmell: 
if Salt of Tartar be added in the diſtillation, the dif. 
tilled liquor proves manifeſtly unctuous or oily, Le- 
mery obtained from an ounce and a half of Borax, 
and twice as much dry Clay, three drachms of an urin- 
ous liquor. | 
Borax is uſed chiefly in ſoldering, for promoting 
the fuſion of calces of Gold and Silver, and reuni- 
ting the particles of thoſe metals into one maſs when 
diffuſed through a quantity of earthy matter, for fa- 
cilitating the vitrification of calces of Antimony, He. 
It weakens the colour of Gold, and, by repeated 
fuſions, renders it quite pale (2). It is ſometimes 
employed medicinally in compoſitions for promoting 
delivery as an emmenagogue in aphrodiſiac, coſmetic, 
dentifrice, &c. : 7% as 
The principal preparation of Borax js a volatile ſa- 
line concrete, called Flores boracis, Sal volatile vitri- 
oli, Flores vitrioli philoſophici, Sal volatile narcotinum, 
and by ſome Sal album alchymiftarum. This is made 
ſometimes with the Caput mortuum of Vitriol, and 
: ſometimes 
the loſs of about half its weight of phlegm, It continues a perfect Salt, 
and is by no means changed, as Stahl ſuppoſes, to an earth. : 
Borax, rendered fluid by fire, diſſolves moſt kinds of earthy bodies 
and metallic calces, more readilv and more perfectly than alcaline or 
other Salts: the moſt compact crucibles do not long ſuſtain its action. 
Nevertheleſs a flight gluzing with Borax is ſaid to defend the veſſel for 
ſome time from being corroded by glaſs of Lead, as well as by filing 
its pores to prevent the abſ pption of any particles of metals meltcd 
in it. | 
The glaſſes which Borax forms with earths are, in general, very 
hard and compact, and, when newly prepared, of great brightnels apd 
tr: nſparency. On long expoſure to he air, they are apt, like Bora 
Ward to become cloudy ; ad, if its proportion is very large, opake, 
(u. Makes Gold pale.) This effect is prevented by the addition of 
Nitre or Sal ammonlac, or the colour of the Gold reitored, by remelt- 
ing it with either of thoſe Salts.—I have obſerved likewiſe, that it fen 
ders Braſs and Princes-metal pale, the Borax acquiring a deep redd! 
ue; that it gains a like colour on being melted with Copper, and a 
darker blackiſh from Lon, i ey 
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ſometimes with Oil of Vitriol. ——TEcee pounds of Borax. 
the Caput mortuum or Colcothar of green Vitriol, are 


elixated with ſix or ſeven quarts of boiling water, 
and the filtered liquor mixed with a ſolution of two 
ounces of Borax in a quart of boiling water. The 
mixture ſuffered to ſettle for twelve hours, and pour- 
ed off clear from the ſediment, is evaporated to two 
pounds or a quart, then put into a glaſs body, and 
treated with a gradual fire: a fine ſparkling Subli- 
mate ariſes, which, after the veſſels have grown cold, 
is to be ſwept out with a feather. If the phlegm 
which comes over be returned on the reſiduum, a 
little more Sublimate may be obtained, and this re- 
peatedly for a ſecond and a third time. — The me- 
thod of preparing the Salt with Oil of Vitriol is, to 
diſſolve two ounces of Borax in a quart of water, 
eradually drop into the ſolution one ounce of Oil of 
Vitriol, evaporate about one third of the mixture, 
and then diſtil and cohobate as before. This Salt 
was firſt diſcovered by Mr. Homberg, and is uſed 
by the French phyſicians in fevers and ebullitions of 
the blood, in deliria, convulſions, hypochondriacal 
and hyſterical affections. Its particular nature is as 
yet unknown: it has no volatile ſmell, or pungent 
taſte, and appears to be of the neutral kind. 

I have prepared this Salt by a more commodious 
method than that of Homberg, without ſublimation 
or diſtillation. A ſolution of Borax being mixed to 
ſaturation with a ſolution of Alum, the earth of the 
Alum precipitates : the remaining liquor evaporated 
to a certain pitch and ſet to ſhoor, yields firſt fine 
cryſtals, the ſame with the ſublimed flowers. If the 
proceſs be continued, the cryſtals which ſhoot after- 
wards are found to be of a different kind. ——A 
further account of Borax, and enquiries into its na- 
ture and properties, may be ſeen in Pott's Obhſervati- 
ones & animadverſiones chemice collect. ii. and Modell's 
diſſertation de Borace nativa d Per/is borech diZta, 
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8 E. * 1 IV., 
BITUMINOUS SUBSTANCES, 


ITUMENS are inflammable mineral bodies, 
not ſulphureous, or only caſually impregnated 
with Sulphur. They are of various degrees 
of conſiſtency, and ſeem in ſome meaſure to corref. 
pond in the mineral kingdom, to the oils and reſins 
of the vegetable. There is a perfectly fluid, thin Bi- 
tumen, or mineral Oil, called Naphtha, clear and 

colourleſs as Cryſtal, of a ſtrong ſmell, extremely 

ſubtile, ſo light as to ſwim on all known liquors, 
ſpreading to a vaſt ſurface on water and exhibit- 
ing rainbow colours, highly inflammable, formerly 
made uſe of in the compoſition of the ſuppoſed inex- 
tinguiſhable Greek fire. Next to this in conſiſtence 
is the Oleum petræ or Petroleum; which is groſſer and 
thicker than Naphtba, of a yellowiſh, reddiſh, or 
browniſh colour, but very light, ſo as to ſwim even 


on Spirit of Wine. By diſtillation, the Petroleum 


becomes thinner and more ſubtile, a groſs matter be- 
ing left behind: it does not eaſily ariſe, nor does it 
totally loſe its colour by this proceſs, without parti- 
cular managements or additions. ; 
Both Naphtha and Petroleum, are found plentifully 
in ſome parts of Perſia, trickling through rocks, or 
ſwimming on the ſurface of waters. Kæmpfer gives 
an account of two ſprings near Baku, one affording 
Naphtha, which it receives in drops from ſubterrane- 
ous veins, the other, a blackiſh and more fetid Fe- 
troleum, which comes from mount Caucaſus ; the 
Naphtha is collected for making varniſhes ; the Pe- 
troleym is received in pits, and ſent to Sjamachia, 
Baku, Media, Hyrcania, Uſbeck, Circaſſia, and 
Dageſtan, for lamps and torches : from this place 
alone are ſaid to be exported daily eight or ten thou- 


{and batmans, each batman amounting to about _ 
| | 8 Dutch 
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Dutch pounds. A further account of the bituminous Brrum. 
tracts in that part of the world, and of burning land... 
Sc. may be ſeen in the author above-mentioned, and 

in the Breſlau collections. Native Petrolea are found 
likewiſe in Italy, particularly in Lombardy and the 
Modeneſe ; and an inferior fort, of a ſtrong diſagree- 
able ſmell, and ſharp bitter taſte, at Gabian in Lan- 
guedoc : Alſace, Meuchatel, and ſeveral other places 

in Europe, afford alſo Petrolea. Some years ago, a 
bituminous earth and Petroleum were diſcovered in 

the Electorate of Hanover. In the ſhops we meet 
with no genuine Petrolea; what is fold under the 
name both of white and Red Petroleum, being an 
artificial compoſition, conſiſting chiefly of the oil of 

the pine-tree, drawn over perhaps from bricks after 

the fame manner as the Oleum philoſophorum, or dil- 
tilled in an open fire without addition. The Dutch 

ſell us an Oleum terre, as it is called, of a "ſtrong 
ſmell, and tranſparent reddiſh brown colour, brought 

in large earthen jars from the Eaft Indies, and ſaid 

to be uſed there in palſies: even this however does 

not ſeem to be a native Bitumen, any more than the 
officinal Oleum petræ. The officinal fort, diſtilled from 
bricks, greatly reſembles it. The true Naphtha is 
recommended againſt diſorders of the nerves, old 
pains, cramps and contractions of the limbs, for diſ- 
cuſſing tumours, c. „ 

There are Bitumens of a middle conſiſtence betwixt Thick Bi- 
fluid and ſolid; as that called in England Barbadoes 
Tar, ſaid to drop from certain rocks in America. A 
thick adheſive Bitumen of this kind is plentiful in 
Auvergne in France, and proves rather incommodi- 
ous than uſeful : it exudes on the ſ{urface-of the earth, 
ſticks to the feet like pitch, and is there called Devil's 
dung. Such alſo is the Bitumen judaicum, which is 
found on the ſurface of the dead ſea, and ſaid to be 
raked off by the neighbouring inhabitants before it 
has been hardened by the ſun. | 

There are ſundry Bitumens perfectly dry and ſolid, Solid Bu: 
% Amber, Ambergris, Pit-coal, Jet. In the Pruſ- wen. 
| ſtan 
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Brruu. ſian Pomerania we have a bituminous earth, which 
— po an excellent fuel, eaſily taking fire, burning 
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ong, yielding no unpleaſant or prejudicial, but ra- 
ther an agreeable ſmell, ſomewhat like that of Am- 


ber, and leaving only a ſmall quantity of perfectly 


white aſhes. Turf and Peat belong allo to this claſs, 
as being chiefly a bituminous earth, and yielding, 
when firſt ſer on fire, a diſagreeablg bituminous ſmell; 
though originally compoled, in great part, of the 
roots of vegetables (x). The learned Dr. Degner 
of Nimmagen has written an expreſs treatiſe on this 


ſubject, to which I refer. Sea-water and certain 


AMBER. 


— 


ſprings are likewiſe impregnated with bituminous mat- 
ter, as we ſhall ſee hereafter in treating of water. 


r 


MBE R, Succinum, called by the Greeks Ele- 
trum, and by the Arabians Carabe, from its 


power of attracting ſtraw and other light bodies when 
rubbed, is a ſolid Mineral Bitumen; not as ſome 


have ſuppoſed, a vegetable reſin, or inſpiſſated juice, 
introduced into cavities in the earth, and there indu- 
rated and ſomewhat changed in its quality; nor a 

true 


(x) Peat.) There are very conſiderable differences in Peat, pro- 
ceeding perhaps wholly from different mineral admixtures, for the ſub- 
ſtance 1 the Peat is plainly of vegetable origin, whence it is found to 
anſwer for the ſmelting of ores, and the reduction of metallic calces, 
nearly in the ſame manner as the coals of wood. Some forts yield in 
burving a very diſagreeable ſmell, which extends to a great diſtance; 
whilſt others are inoffenſive. Some burn into grey or white, and others 
into red ferrugineous aſhes. The aſhes yield, on elixation, a ſmall 


| . of alcaline ſalt, with ſometimes one and ſometimes another 


alt of the neutral Kind. 


The imoke of Peat does not preſerve or harden fleſh like that of 
wood ; and the ſoot, into which it condenſes, is more diſpoſed to li- 
quefy in moiſt weather. On diſtilling Peat in cloſe veſſels, the ariſes 3 
clear inſipid phlegm, an acid liquor, which is ſucceeded by an alcaline 
one, and a dark coloured oil. The oil has a very pungent taſte; and 
an empyreumatic ſmell, leſs fetid than that of animal ſubſtances, more 
ſo than that of mineral bitumens : it congeals in the cold into a pitchy 
maſs, which liquefies in a ſmall heat: it readily catches fire from a 
candle, but burns leſs vehemently than other oils, and immediately 
goes out upon removing the external fl:me : it diſſolves almoſt totally 
in rectified ſpirit of wine into a dark browniſh red liquor. 
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true marine production, though ſometimes found in Amse. 
the ſea. — 


It is met with plentifully in regular mines in ſome Its natural 


arts of Pruſſia : the upper ſurface is compoſed of _ 
End, under which is a ſtratum of loam, and under 
this a bed of wood, partly entire, but chiefly moul- 
dered or changed into a bituminous ſubſtance : un- 
der the wood is a ſtratum of vitriolic or rather alumi- 
nous mineral, and under this another bed of ſand, 
in which the amber is found. Strong ſulphureous 
exhalations are often perceived in the pits. Helving 
relates, that wherever there is Amber, there 1s always 
a bituminous earth and foſſil wood, a gravelly mat- 
ter, Vitriol, Nitre, and Sulphur; and that the mat- 
ter of the Amber reſides in the foſſil wood. The ob- 
ſervation appears to be juſt, except in regard to Ni- 
tre, which is never found in the Amber pits; ſome 
aluminous matter was doubtleſs miſtaken for Nitre. 
Conſiderable quantities are met with alſo in the ſea 
near the Amber ſhores, particularly after a ſtorm 
the ſea having probably waſhed our the mineral from 
the earth, © 

The principal Amber pits are in the territory called 
Sandlande, between Pillau and Fiſchhauſen, near the 
villages Grosſhubenick, Groſsdirſchken, Warnicken, 
Strobſchner, Rittener, Palmnick, Sc. The ſhores 
on which Amber is chiefly fiſhed for are thoſe called 
Krecke, Nodens, Laſſnick, Knick, Krapellen, Krack- 
ſtepellen, Crimichen, and Thieſkim or Bruſterort. 
The manner of fiſhing for it is pretty well deſcribed 
in Hartmann's Hiſtoria Succini Pruffici, The digging 
of Amber is a very dangerous work; the ground not 
being ſtony or rocky as in metallic mines, but ſandy 
or loamy, and hence very ſubject to fall in when 
hollowed underneath. His Pruſſian Majeſty receives 
a large annual revenue from this commodity ; he has 
a peculiar council called the Amber-chamber z and 
no one but thoſe appointed for that purpoſe is per- 
mitted to dig or fiſh for Amber in his dominions.— 
Small quantities of Amber are met with alſo in ſun- 
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AMBER. dry other places; in Bohemia, Sileſia, Saxony, Hun. 
gary, France, c. The pieces of Amber now and 
then found in theſe places were not, perhaps, origi. 
nally produced, but left there by the flood. 
Subſtances Various kinds of ſubſtances are often incloſed in 
incloſed in maſſes of Amber; as drops of water, which fall to | 
this ſide and that upon moving the maſs; ſmall bits 
of wood, moſs, leaves of plants, c. a variety of in- 
ſects, particularly gnats, flies, ſpiders, ants, moths, | 
butterflies, graſshoppers, bees, worms, cantharides, ca- | 
terpillars, crickets, maggots, lice, and fleas. There are 
ports alſo of frogs, vipers, fiſhes, and other large ani- 
mals being found in maſſes of Amber, and ſuch 
are figured in Mercatus's Metallotheca ; but moſt of 
theſe are artificial preparations ; even the fiſh in Am- 
ber, in his Pruſſian Majeſty's repoſitory, is manifeſtly 
factitious. In my own poſſeſſion there are two hun- 
dred ſpecimens of Amber, every one of which has 
ſomething incloſed. It is evident from hence, that 
this Bitumen has once been in a fluid ſtate; though 
we cannot conclude that it ever was a liquid or olly 
matter, and acquired its conſiſtency and ſolidity by 
degrees. Appearances are rather contrary to this 
ſuppoſition. The inſects found in Amber have no- 
thing of thoſe ſtrained or diſtorted poſtures which 
animals are naturally thrown into upon endeavouring 
to diſengage themſelves when entangled in a viſcous li- 
quid. We often ſee pieces of Amber in which there 
are perfect flies with the wings and feet beautifully 
Produced expanded as if they were ſtill flying. It is moſt pro- 
— ons bable, that the Amber was generated inſtantaneouſly 
and vitrio-from the concourſe of mineral oil or petroleum with 
lic acid. vitriolic acid, in the form of vapours : which at once 
N concreted together, and embalmed the inſects that 
happened to lie in their way, with a more durable 
and precious covering than has ever fallen to the lot 
of the moſt magnificent monarchs.— A bituminous 
wood is to be conſtantly met with in the Pruſiian 
Amber pits: this however does not appear at all 
neceſſary to the formation of Amber. * 0 
oun 
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found in Italy ; where there is no foſſil wood, but 
lenty of mineral oil or petroleum. | 


There are different ſorts of Amber in regard to Diferent 
external appearance; opake and tranſparent ; white forts. 


or whitiſh, yellowiſh or yellow, greeniſh, browniſh, 
bluiſh, reddiſh, or browniſh red: what is called black 

Amber is no true Amber, but a bitumen of the Pit- 
coal, aſphaltum or jet kind. Some divide Amber 
into native and factitious: I have ſeen artificial maſſes 
indeed reſembling Amber in appearance; but no true 
Amber has hitherto been produced by art. In Holland 


a vegetable. reſin, whoſe proper name is Gummi de Sophiſtica- 


Luck, is fold under the name of American Amber: 


alily diſtinguiſhed from the genuine Amber, ”7 its 
having leſs electricity, wanting the peculiar ſtrong ſmell 
wich Amber emits in burning, by its greater ſolu- 
bility in Spirit of Wine, and not yielding the ſame 
principles as Amber in diſtillation : ſmall pieces of 
the reſin mixed among true Amber are more difficultly 


diſcoycred, and this abuſe is not unfrequently prac- 
tiled, 


Amber is divided by the workmen into different Natural 
ſortments, according to the ſize of the maſſes ; the differences 
ſmalleſt and coarſeſt bits are called Sandſtein, the 


lomewhat larger Schlug; thoſe which are ſtill larger, 
Firaiſs, or Varniſh Amber; the pieces which are 
large enough to be turned into beads, or other orna- 
ments or utenſils, are .named from the works for 
which they are judged to be fit. There are other di- 
viſions taken from the quality of the maſſes. Of 
the opake Ambers, the moſt valuable is the flaky or 
ſcaly; next to this, the undulated or waved; and 
next in o1der the cloudy, the cauliflower or pearl- 
like, the milky, the citron yellow, the wax-coloured, 
the dark yellow, the browniſh, and the dark brown, 
which laſt is the coarſeſt of all. The tranſparent 
Ambers are divided into reddiſh, gold yellow like a 
yellow glaſs, citron yellow, pale yellow, and whitiſh, 
Of all theſe there are ſeveral ſubdiviſions, commix- 

rures, 


5 vegetab 
this, when in conſiderable maſſes, and by itſelf, is = a le 
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AmBER, tures, or intermediate ſhades; and ſometimes we 

meet with pieces of other colours, as greeniſh, blu- 

1th, coffee-coloured, opal-coloured, c. With re: 

gard to the tranſparent Ambers, it may be proper to 

take notice, 1. That inſects or other foreign bodies 

are obſerved chiefly in theſe ; poſſibly they may often 

be lodged alſo in opake Amber, though the opacity 

Embellih. Of the maſs prevents our ſeeing them. 2. That opake 

ed by art. Amber is capable of being made tranſpatent by art; 

and hence that all our tranſparent Ambers were not 

naturally ſuch, 3. That the fine gold yellow tranſ. 

parent ſort is entirely natural; the common methods 

of improving the tranſparency, weakening the co- 

lour. There are means of communicating to Amber 

a variety of colours: an excellent artiſt at Breſlau, 

by name Gottlieb Samuelſon, not only made opake 

Amber tranſparent, but tinged it red, blue, violet, 

of a purpliſh, green, and white; and cut it into 

brilliants, necklaces, ear-pendents, bracelets, Cc. in 

imitation of precious ſtones ; as alſo into ſpectacles, 

microſcopes, priſms, burning lens's, Sc. of which 

an account may be ſeen in the Breſlau collections. 

4. That Amber clarified by art is always harder, 

and leſs electric, than in its natural ufitranſparent 
ſtate. 

Clarifica= Schroder relates, that yellow Amber is made white 

uon- by boiling in ſalt-water; and later writers have co. 

pied this account: on trial, however, ſalt- water is not 

found to have any ſuch effect. The workmen have 

two methods of clarifying Amber: one by ſurround- 

ing the Amber with ſand in an iron pot, and cement: 

ing it with a gradual fire for forty hours; ſome ſmall 

pieces placed near the ſides of the veſſel, being occa- 

ſionally taken out for judging of the effect of the 

operation : the ſecond method, which is that moſt 

commonly practiſed, is, by digeſting and boiling the 

Amber about twenty hours with Rapeſeed oil, by 

Which it is rendered both clear and hard: treated in 

the ſame manner with Linſeed dil, it does not be. 


come clear. Sendelius informs us that he clarified 
pieces 
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pieces of cloudy Amber, by applying them to the Auzze. 
flame of a candle, and rubbing them now and the 


with tallow ; and that opake pieces, boiled with fiſh 
and with fleſh, ſhewed a diſpoſition to become clear. 
The moſt deſirable point in the manufactures of Am- 
her would be, to find a method of melting {mall 

jeces into a large one; but nothing of this kind has 
lirberto been diſcovered. | 


It is no ſmall piece of art to procure a total ſolu- Enquiry 
tion of Amber. I have tried twenty-five different me- into fol- 


thods ; with alcalies, acids, oils, inflammable ſpirits, it. 
dulcified ſpirits, balſams, and other menſtrua ; with- 
out being able perfectly to ſucceed. Hoffmann re- 
lates, that he has diſſolved Amber in two ways: one 
is, by putting two parts of oil of Almonds and one 
of powdered Amber into a glaſs veſſel, and ſettin 
the veſſel in Papin's digeſter filled about one third 
with water: the cover of the digeſter being ſtrongly 
ſccured, and a moderate fire kept up for above an 
hour, the Amber was reſolved into a tranſparent ge- 
latinous maſs, on the ſurface of which floated a little 
fluid oil. The other method 1s, by boiling powdered 
Amber in water with an equal weight of cauſtic Ni- 
tre; this corroſive alcali occaſioning, as he ſays, al- 
moſt all the Amber to be diſſolved. Theſe experi- 
ments I leave to their own merit, but muſt obſerve, 
that neither of them afford ſuch ſolutions as I was 
in ſearch of. Henckel has carried the affair much 
farther, pretending to prepare Amber, without burn- 
ine, and without alcalies, ſo as to diſſolve totally in 
Spirit of Wine: of this aſſertion we can form no judg- 
ment till the fact is produced. Of the common men- 
ſtrua, there is not one which totally diſſolves this 
concrete : in Papin's digeſter, the Amber perhaps 1s 
only ſoftened. Moſt liquors however extract ſome 
rtion of it: a tincture made in -vinous fpirits is 
ept 1n the ſhops. Some have thought to promote 
the action of the ſpirit by fixed or volatile alcaline 
dalts; but theſe kinds of additions give very little, if 
any, aſſiſtance to the ſpirit as a menſtruum, and are 
accompanied 
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AmBER. accompanied with an inconvenience of rendering the 
Was tinfture unfit for the chirurgical uſes to which it is 


Diſtilla- 


tion. 


commonly applied. Highly rectified Spirit of Wine 
extracts of itſelf a ſufficiently ſtrong tincture from 
Amber: the admixture of alcaline ſalts deepens the 
colour of the liquor, without increaſing the quantity 
taken up. If the ſimple tincture is required to be 
more ſaturated with the Amber, it may be eaſily ren. 
dered ſo by drawing off a part of the ſpirit, which 
may be reſerved for the like uſes again, as being im- 
1 with the more ſubtile parts of the Amber. 
f the ſpirit be totally abſtracted, a balſamic or reſi. 
niform extract is left: this is employed by ſome as an 
ingredient in compoſitions for pills. Water mixed 
with the tincture renders it turbid, but ſcarce any 
precipitation enſues; though in ſeveral books of 
pharmacy a magiſtery of Amber 1s directed to be pre- 
pared by this means. So 

Amber melts and burns in the fire, and emits a 
ſtrong peculiar ſmell. Diſtilled, in a ſtrong heat, it 
yields a phlegm, an oil, and a particular ſpecies of 
volatile faline matter. The diſtillation is performed 
in earthen or glaſs retorts, frequently with the addi- 
tion of Sand, powdered Flints, Bricks, Lime, elix- 
ited Aſhes, Bole, Loam, Pumice, Sea-falt, Coals, 
Sc. Conſiderable differences are obſerved in the 
products, according to the additions made uſe of: 
with ſome the Salt proves yellowiſh and dry, with 
others, browniſh or blackiſh, and unctuous or ſoft 
like an extract : with ſome the oil is throughout of a 
dark brown colour ; with others it proves externally 
green or greeniſh ; with elixated aſhes in particular, 
of a fine green, as I have found on repeated trials. 
The quantity of oil and phlegm is greateſt when coals, 
that of Salt when Sea-ſalt is uſed. The moſt com- 
mon addition is ſand ; of which two parts are mixed 
with two or one of Amber in coarſe powder, the mix- 
ture put into an earthen retort, of which it may fill 
ſomewhat more than one half, the neck of the retort 


wiped clean, the veſſel placed in a reverberatory fur- 
wy nace, 


BI TU NIN Us SUBSTANCE. 369 
hace, a receiver luted on ſo as that the neck of the Aunkx. 
1 retort may reach down into its body; and the fire 
cautiouſly increaſed, leſt the Amber, melting like - 
pitch, ſhould boil over into the recipient: at firſt a 
phlegmatic liquor diſtils, then a fluid oil; afterwards 
a thicker and more ponderous, and laſt of all, an oil 
{till more ponderous along with the Salt. Amber may 
be very commodiouſly diſtilled alſo without any addi- 
tion, in glaſs retorts coated or uncoated; tow ; greater 
caution is here required in the management of the fire, 
as the Amber is more apt to ſwell up and boil over _. 
by itſelf, than when divided by earthy or other mat- 
ters: the recipient ſhould be large, and the fetort 
only half filled with the Amber. Thoſe whoſe ſole 
buſineſs it is to diſtil Amber in Pruſſia, and whom 
long experience has taught the moſt advantageous 
methods of doing it, uſe no addition. The Engliſh 
chemiſts likewiſe diſtil their Amber without additions 
and ſell the reſiduum to the japanners, who prepare 
from it the fineſt black varniſh. Hoffmann dire&s 
Amber-varniſh to be made by melting the Amber and 
pouring it- on an iron plate, then pulvenzing, and 
putting it into a crucible, adding Linſeed oil that 
has been prepared with litharge, and laſtly pouring in 
Qil of Turpentine till the whole is diffolyed : the 
Engliſh method of making varniſh from the Caput 
mortuum is certainly more frugal than the melting 
of good Amber on purpoſe. The Caput mortuum of 
Amber diſtilled per ſe was in my experiments conſi- 
derably light and ſpongy : when it looks like Colo- 
phony, we may preſume that there has been ſome 
miſmanagement in the proceſs z that either the firs 
has been too haſtily raiſed at firſt, or not ſufficiently 
continued, | | 
In order more perfectly to collect the Salt, which gals 
is the moſt valuable product in this operation, the 
Pruſſian workmen frequently change the receiver du- 
ring the diſtillation, and keep apart the phlegm and 
the light oil which ariſe at firſt. They purify the 
Salt by placing it for a time upon bibulous paper, 
Vol. . B b which 
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AMBER. which abſorbs a part of the oil; and c—_ the 


w— paper ſo long as it receives any oily ſtain. Where a 
| further depuration 1s required, (for by this method 
we only ſeparate a part of the oil that adheres exter- 

nally) the Salt is to be ſcraped out as clean as poſſi 
ble from the neck of the retort, or wherever elſe it 
has concreted, and wafhed of with water. The whole 
diſtilled matter is then to be mixed with a conſidera- 
quantity of hot water, the mixture well ſtirred toge- 
ther with a wooden ſpatula, the water, after ſettling, 
poured off, and freſh parcels of hot water added, to 

extract all the ſaline matter that may be retained b 
the oil: the Salt ſeparated at firſt is to be diſſolved 
in this liquor, the Sl filtered, evaporated in glaſs 
veſſels to a proper pitch, and then ſet in the cold: 
the Salt will ſhoot into fine ſpongy yellow cryſtals, 
which may he gently dried upon bibulous paper: the 
remaining liquor may be further inſpiſſated and cry- 
ſtallized afreſh, or evaporated to dryneſs: the Salt 
obtained by theſe laſt proceſſes will turn out browner 
and browner, and is therefore to be reſerved for in- 
ferior purpaſes, or further purified, by repeating the 
ſolution, filtration, and crvitallization. I have freed 
the Salt by way. of curioſity, ſo far from its oil, that 
it looked white as ſnow. 

Salt of Amber, though it ariſes in diſtillation, and 
is diſtinguiſhed by the name of a volatile Salt, is 
not to be confounded with the volatile Alcalies. It 

is truly an acid Salt, changes Syrup of Violets red, 
efferveſces with and neutralizes alcalies, and precipi- 
tates ſubſtahces diſſolved in them. The liquor cornu 

ctrvi ſuccinatus of the ſhops is no other than a neu- 

tra] ſaline liquor compoſed of this Salt and volatile 
alcalies : the method of preparing it in the greateſt 
perfection is, to diſſolve pure Salt of Amber and Salt 

of Hartſhorn ſeparately in diſtilled water, and add the 
alcaline ſolution to the other by a little at a time, til 

the ſaturation is compleated: by this means we ob- 

| rain a neutral ammoniacal Salt of a peculiar kind. 
The nature and qualities of Salt of Amber are as yet 


very 
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yery little known. Its acid ſeems to approach neareſt Auses. 


to the vitriolic; for Oil of Vitriol, which expels the * 


nitrous, matine, and acetous acids in form of fumes 
from alcalies or earths with which they have been 
combined, extricates no vapour from Salt of Amber, 
nor from combinations of it with alcaline Salrs.. When 
fixed alcalies however have been neutralized with Salt 
of Amber, and reduced into cryſtals, they ſtill effer- 
veſce with the vitriolic acid; which, if the acid of 
Amber was truly vitriolic, they could not do (y). 

B b 2 We 


(y) Salt of Amber.) Though Oil of Vitriol unites with this acid 
galt without efferveſcence or fumes, it does not follow that its acid is 
of the vitriolic kind. Oil of Vitriol, dropt on Tartar, is imbibed with 
equal quietneſs, yet no one preſumes from hence, that the acid of Tar- 
tar is vitriolic .. . Mr. Bourdeline endeavours to prove, that the 
acid of the Salt of Amher is marine.“ A genuine Sea-falt is indeed 
obtainable from ſome ſorts of Amber, as I have oftener than once ob- 
ſkrved ; but this does not affect the volatile Salt of the Amber, the Sea- 
falt being equally procurable after the ſeparation of the volatie Salt, 
and the volatile Salt giving no marks of any thing marine. As large 
quantities of this Bitumen are found in the ſea, we need not be at a 
loſs to account for its accidental impregnation with marine Salt 
Mr. Pott + has given a curious ſet of experiments upon this ſingular 
Salt; from which its acid plainly appears to be eſſentially different from 
the three mineral acids, and to approach neareſt to thoſe of the vege- 
table kingdom. We ſhall here give an abſtract of the principal ob- 
fervations he has made upon this Salt. 8 | 

Salt of Amber requires a large quantity of water for its ſolution. In 
the firſt cryſtallization it ſhoots into ſpongy flakes, in colour reſem- 
bling brown Sugar- candy: the cryſtals which ſucceed prove darker 
and darker coloured. On repeating the depuration, the firſt cryſtals 
appear at top of a clear yellow or whitiſh colour, in form of long nee- 
dles or feathers ; at bottom darker and more irregular, as are likewiſe 
the cryſtals which ſhoot afterwards. The cryſtals neither liquefy nor 
become powdery in the air: rubbed, they emit a pungent ſmell like 
that of radiſhes, eſpecially if warmed a little; their taſte is acid, not 
in the leaſt corroſive, but with a kind of oily pungency. N 

This Salt kept in the heat of boiling water loſes nothing of its weight, 
and ſuffers no alteration. In a great heat it melts like oil; after which, 
a little oily acid liquor ariſes, then oily ſtriæ appear in the lower part of 
the retort, and the Salt ſublimes into the neck, partly in the form of a 
dark yellow butter, and partly in that of feathers, a black coaly mat- 
8 at the bottom; fo that by this proceſs a part of the Salt is 

eſtroyed. 5 

Oil of Turpentine has no action on this Salt. Highly reRified Spirit 
ot Wine gains from it a yellow colour in the cold, and on the applica- 
tion of heat diſſolves a conſiderable quantity, but depoſites great part 
of it on cooling: the Salt thus depoſited is 8 whiter * 
; ; ore, 
em. de Pacad. de Sciences de Paris. An. 1742. 

t Mem, de Iacad, de Sciences de Berlin. An. 17 53» 
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AuszRx. We very, rarely mect with any genuine Salt of 
Amber in the ſhops ; powdered Amber, Creme of 
Tartar, Sugar, Sal ammoniac, Sca-falt, and other 
ſub- 
fore, but ſtill continues ſenſibly yellow. The dulcified or vinous Spirit 
of Sal ammoniac diſſolves it readily, without efferveſcence, into a yel. 
low liquor: if the Salt was foul, the ſolution proves of a red colour: 
on burning off the vinous ſpirit, a neutral liquor remains. 
A ſolution of Salt of Amber in water, ſaturated with a pure fixed 
alcaline Lixivium, yielded on inſpiſſation a ſaline matter, which would 
not cryſtallize, and which, when exſiccated by heat, deliquiated in the 
air, leaving a conſiderable portion of an unctuous earthy matter: being 
again gently inſpiſſated, it left a browniſh Salt, very ſoluble, weighing one 
half more than the Salt of Amber empoyed : this Salt efferveſced with 
the nitrous and vitriolic acids: the vapour which exhaled was not acid, 
but ſomewhat ſulphureous and oily. On repeating the experiment, 
and fully ſ:turating the Alcali with the Salt of Amber, the neutral 
Salt made no efferveſcence with thoſe acids. This Salt did not perfect. 
ly melt before a blowpipe : continued in the fire for ſome time, 1t effer. 
veſced with Aqua fortis, a mark that it had now loſt ſome of its 
acidity. In diſtillation it yielded a bitter oily alcaleſcent ſpirit, much 
zeſembling the Spirit of Tartar z and towards the end an empyreuma- 
tic oil; the 72 elixated, yielded the alcaline Salt again of a 
a brown colour. 

Salt of Amber mixed with volatile ſpirits, raiſes a ſtrong efferveſcence, 
and after ſufficient ſaturation, forms with them a neutral, ammonia- 
cal, oleaginous liquor; which totally ariſes in diſtillation in a fluid 
form, except that a ſmall portion of a penetrating oily ſaline matter 
concretes towards the end. 

On diſtilling Salt of Amber with an equal eng of common dal 
ammoniac, an acid marine ſpirit came over, of a very ſtrong ſmell, and 
a brown colour: afterwards a little white Sal ammoniac ſublimed: at 
length aroſe ſuddenly a large quantity of a fuliginous or bituminous 
matter, leaving behind a ſmall portion of a like ſhining black ſubſtance. 
The coaly matter was conſiderably more in quantity than the Salt of 
Amber employed. —- On treating it with Nitre, red nitrous vapours 
aroſe, and then the mixture detonated with violence. . . A mix- 
ture of it with Borax frothed and ſwelled up much more than Borax by 
itſelf, and on raiſing the fire, yielded only ſome oily drops; the acid 
being deſtroyed by this Salt, as by fixt Alcalies and Quick-lime. 

Spirit of Sea-ſalt poured upon one fourth its weight of Salt of Am- 
ber, made ſcarce any ſolution in the cold: on the application of heat, 
nearly the whole coagulated into the conſiſtence of a jelly. In diſtila. 
tion the Spirit of Salt aroſe firſt, then almoſt the whole of the $zlt of 
Amber, partly like firm butter, partly like long ſtriated plumous Alum, 
very pure, and of a fine white colour, its oily matter being changed into a 
coal at the bottom. The Salt thus purified, makes no precipitation 
in ſolution of Silver, and conſequently retains nothin of the marine acid, 
nor does it precipitate ſolution of 1 made in Spirit of Salt, and 
conſequently contains nothing vitriolie. If any of the mineral acids was 
contained in this Salt, it could not here eſcape diſcovery ; the oil, which 
” the rough Salt is ſuppoſed to conceal the acid, being in this prect 

eparated. | 

Aqua fortis poured upon one fourth its weight of Salt of Amber, 
extracted a yellowiſh colour in the cold, but diſſolved little: on the 


application of heat, the whole diſſolves into a clear liquor without ay 
coagulation ; 
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ſubſtances, being commonly mixed with it, and a Ames. 
quantity of oil left in it, the better to conceal —w— 
theſe additions. 
The Oil of Amber is rectified by diſtilling it over, oil. 
either by itſelf or with different additions, as burnt 
Bones, Lime, elixated Aſhes, Chalk, tobacco- pipe 
Clay, Pot-aſh, &c. - The beſt method is to diſtill it 
with common water, and repeat the diſtillation ſeveral 
times with freſh parcels of water: by this method we ob- 
tain a clear limpid oil, a large quantity of thick pitchy 
matter remaining behind. I have rectified Oil of Am- 
ber to ſuch a degree, that ſcarce any one could tell what 
| kind of fluid it was, as it mingled with water, with Spi- 
rit of Wine, with an acid, with expreſſed oils, with 
diſtilled oils, and almoſt with all liquors. Spirit of 
Wine digeſted with the unrectified oil, does not 
diſſolve it, but extracts ſome of its finer parts, leav- 
Bb 3 ing 


coagulation: if the Salt is very oily, the ſolution proves red. In diſtil- 
lation, greateſt part ariſes in a liquid form, with only a ſmall matter 
of concrete Salt. The ſpirit does not act upon Gold, but diſſolves Sil- 
yer and Quickſilver as at firſt; a proof that it has received no marine 


acid from the Salt of Amber. 

4 Oil of Vitriol being added to twice its weight of Salt of Amber 
| diluted with a little water, a moderate fire elevated an acidulous liquor, 
* which appeared to proceed from the Salt of Amber; for its making no 
% change in ſolution of fixed Sal ammoniac ſhewed it not to be vitriolic. 
o On continuing the diſtillation by a ſtronger fire, greateſt part of the 
5 Salt ariſes undeſtroyed, and the oil of Vitriol along wich it, a black, 


light porous earth remaining. 


' Equal parts of Qunick-lime and Salt of Amber gave over in diſtilla- 
p/ tion only an acidulous phlegm : the refiduum, elixated with water, 
: yielded a folution of the Lime in the acid of the Amber, reſembling a 
xy ſolution of the ſame earth in vegetable acids, precipitable by alcaline 
8 Salts and by the vitriolic acid. Lime added to a watery ſolution of 
* Salt of Amber, diſſolves with ſome efferveſcence, after which the whole 
of coagulates into the conſiſtence of a jelly: this diluted with warm water, 
” proves ſimilar to the foregoing ſolution. 4 
Ap Solution of Salt of Amber makes no precipitation in ſolutions of 
* dilver or Quickſilver. It diſſolves Zinc, as all acids do: fixed Alcalies 
ery precipitate the Zinc: the volatile do not, and when a ſufficient quan- 
* tity of the volatile has been added, the fixed make no precipitation. 
_ It acts exceeding ſlowly and difficultly upon Copper, but corrodes 
ich calcined Copper in a ſhorter time. It ſoon corrudes Iron 9 coction, 
ceſs nto a Crocus, and diſſolves a part into a liquid form: the ſolution has 
little colour, but alcaline Salts readily diſcover that it holds Tron, by 
ber rendering It turbid and whitiſh, and throwing down a conſiderable ? 
he quantity of a greeniſh calx. A ſolution of this Salt does not appear to 
any et upon Lead or Minium by long digeſtion ; and in this reſpect it 
pi ers from the vegetable acids, / 
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ing a conſiderably thick pitchy ſubſtance, — In the 


Wynn ſhops it has been cuſtomary to impregnate volatile 


gil, 


AMBER- 


GRKIS, 


* — | 


Natura! 


Hiſtory. 


ſpirits with Oil of Amber, by mixing powdered Am- 
ber with the ingredients from which they are diſtil. 
led: commonly one part of Amber, one of Sal am- 
moniac, and three of Quick-lime, are mixed together, 
and committed to diſtillation with a proper quantity 
of Spirit of Wine. Theſe ſuccinated Spirits of Sal 
ammoniac or Sal volatile oleoſum ſuccini, may likewiſe 


be made extemporaneoully, by, diſſolving rectiſied 


Oil of Amber in the vinous Spirit of Sal ammoniac 
prepared with Quick-lime. 
Different ſorts of Amber differ greatly 


. 


in the pro- 


iantities 
of Sale and duce of, Salt and Oil. Sixteen ounces of the com- 


mon coarſe untranſparent Amber found in the ſea (the 
ſort generally made uſe of in the ſhops) yielded ſome- 
what more than eleven ounces and fix drachms of 
Oil, four drachms and a half of Salt, nearly an 
ounce and a half of water, and ſcarcely an ounce of 
Caput mortuum. Hartman relates, that white Amber 
yields more Salt than the yellow; that from a pound 
of the firſt he obtained four drachms, and from the fame 
quantity of the latter only one. Another Pruſſian 
obſerves, that the Sandſtein yields moſt Salt, the Schlug 
leſs, and the Ferniſs ſtill leſs. I am informed by a 
friend, that from a pound of the Sandſtein he has 

ained from ſix drachms to an ounce of Salt; but I pre- 
— the Salt was either very oily, or was diſtilled with 
additions. I repeated the experiment on that kind of 
Amber with great care, and obtained from thirty-two 
ounces, nine drachms of good pure Salt, and nearly 
twenty- four ounces of Oil. 


II. AMB ERG RIS. 
| A Ambrogriſea, is a marine Bitu- 


men, about the conliſtence of wax, of a la- 
minated ſtructure, as if the maſs was formed by 3 
ſucceſſive appoſition of matter, ſometimes found in 
en "of! the far fommerumes. ieee Op. e 
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ters, Theſe circumſtances have given rife to many 
ridiculous opinions concerning its origin, as its being 
the excrement of birds or fiſhes, generated in the 
ſtomachs of fiſhes like Bezoar, being a ſort of wax 
produced by bees upon rocks, Sc. & 
The greateſt quantities of Ambergris are met with 
in the Eaſt-Indies, about the iſland Madagaſcar, the 
Molucca iſlands Mauritius and Neykotarres, the 
weſtern Sumatra iſlands, about the iſland Borneo and 


Cape Commorin, near Malabar, and on the Ethiopian 


coaſt, which, from Solafa to Brana, is ſaid to be 


very rich in Ambergris. Pieces are ſometimes met pxtraordi- 
with of an extraordinary ſize. Chevalier and Garcias nary pieces 


mention a piece weighing no leſs than three thouſand 
pounds, found in 1555 at Cape Comorin, and fold for 
Aſphaltum; and Joh. Hugo von Lindſchott informs 
us, that a maſs of thirty quintals was found at the 
ſame Cape. Monardes and Franciſcus Hernandez 
mention a piece of an hundred pounds; Garcias, one 
as large as a man, and another which was nin 

palms in length and eighteen in breadth ; Montanus, 
one of a hundred and thirty pounds; and Kempfer, 
one exceeding that weighr, found in his time in the 
province of Kinokuni in Japan. The Dutch Eaft- 
India company purchaſed of King Tidori in 1693, 
for eleven thouſand rixdollars, a piece of Ambergris 
weighing one hundred and eighty-two pounds, which 
was kept many years at Amſterdam, and ſeen by 
thouſands, but afterwards broken and ſold by piece- 
meal: it was of the ſhape of a tortoiſe, and mea- 


lured five foot eight inches by two foot two: Nicho- 


las Chevalier has given a particular deſcription of it 
in a treatiſe printed at Amſterdam in 1700. Mr. 
Godfrey, a chemiſt in London, informed me that 
a merchant there had a maſs of fix hundred ounces, 
and that another had one of ſixty pounds. 
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the ſhores, and ſometimes met with in the ſtomachs AukER- 
of whales and other fiſhes, frequently intermixed | 6815. 


with little bones, claws of birds, and other like mat 
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Aunkgx- Ambergris is of various colours, aſh- coloured 
nis, whitiſh, yellowiſh, blackiſh-grey, brown, black, ſtreak- 
Din” ed, and ſported. The pieces which have been ſwal. 
ces lowed by fithes are the leaſt eſteemed, as receiving 
an ill tmell from the animal. The quite blackiſh and 
the quite whitiſh are to be rejected; and thoſe which 
are {ſmooth and of an unitorm texture, we may ſuf. 
pect of being counterfeits. The aſh-grey-coloured 
Ambergris, with whitiſh, blackiſh, and yellowiſh 
ſtreaks or ſpecks, is accounted the beſt, eſpecially 
when intermixed with beaks of birds, bits of cuttle- 
Sener bone, or other like matters; not that theſe are eſſen. 
Properties. tial to the Ambergris, but as they are marks of its 
genuineneſs, The beſt Ambergris is light, like wax 
20 the touch, crumbly, yet ſomewhat tenacious, fo 
as to ſtick to the mortar or peſtle ; it has an agree- 
able ſmell, but no remarkable taſte ; it eaſily melts 
in the fire, takes flame from a candle, and burns 

away without intermiſſion. 
Bophiſtica- Ambergris is counterfeited or adulterated with 
fen, Wax, Reſin, Storax, Benzoine, Amber, Labdanum, 
Muſk, Civet, Aloes-wood, old decayed Aſh-wood, 
Rice, Meal, Tree Moſs, and other like ſubſtances. 
Theſe abuſes axe eaſily detected. The counterfeit 
ſorts are commonly uniform throughout, both in 
colour and texture, like a paſte or maſs of pills, 
which the genuine Ambergris never is. The former 
commonly ſoften ſooner in the warm hand, and never 
have the true Ambergris ſmell, no art being able to 
perfectly imitate this, The ſmell is moſt readily diſtin- 
guiſned in melting the Ambergris on burning coals, 
or in a Silver ſpoon over a candle or in the flame: 
it ſmells at laſt like burning Amber, but not ſo 
ſtrong. The true Ambergris bubbles up in melting, 
and after fuſion appears brown. Some judge of its 
genuineneſs, from the appearance of a matter like 
- melzed Reſin upon piercing the maſs with a red-hot 
needle, or other ſlender inſtrument. Menſtrua like- 
wiſe afford ready methods of diſtinguiſhing the ge- 
nuine from the ſophiſticated, 
Ambergns 
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Ambergris melts in boiling water like a Reſin, Amses- 
and communicates to the liquor a little of its ſmell, RIS. 
which ariſcs along with the water in diſtillation. It > 
diſſolves in Linſced oil if the Ambergris be previ- characters. 
ouſly melted, and the oil freed from water. It has oluton. 


been hitherto looked upon as exceeding. difficultly, 
and not at all totally ſoluble in Spirit of Wine; 
the Spirit being ſuppoſed to extract , only a ſmall 
part, as it does from Amber. I have found how- 
ever, that this Menſtruum may be made to diſſolve 
Ambergris both readily and totally. If Ambergris, 
bio g ia pieces, be put into twelve times its weight 
H a good tartarized Spirit of Wine, or of a plain 
hizbly rectiacd ſpirit; the ſpirit will extract little till 
| ins o boil, but will then quickly diſſolve the 
ole of the Ambergris except its impurities.” If the 
elt is npregnated with any effential oil, whether 
bj aca-ving 1t over from oily vegetables, or by adding 
the 0:1] 1clelf, it will diſſolve Ambergris more readily, 
and in a leſs degree of heat than would otherwiſe be 
neccſſary: IJ have tried likewiſe the rectified Oil of 
Amber, and found that this, as well as the vegetable 
diſtilled oils, promoted the action of the ſpirit; but 
that expreſſed oils, recommended by Schroder, had 
no effect. The tincture made in tartarized ſpirit is 
of a deep reddiſh colour; that made in pure ſpirit 
has ſcarcely any colour. The reſiduum appears of 
2 large volume, though when dried, it proves to be 
only a very ſmall quantity of a fine earthy matter, 
amounting, when the Ambergris is free from viſible 
Impurities, to a grain or two upon two ſcruples. It 
1s probable that Ambergris has often been diſſolved, 
though the paleneſs of the ſolution, and apparent 
bulk of the reſiduum, have induced the opetator to 
think otherwiſe, In keeping the tincture or ſolution, 
If the veſſel is looſely ſtopt, ſo as to ſuffer a part of 
ol the Menſtruum to exhale, a proportionable quan- 
tity of the Ambergris precipitates, in form of a 
white unctuous ſubſtance like tallow, ſoluble again 


upon 
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Au- upon Wang more ſpirit. Lemery looked upon this 


as wax, and hence endeavoured to prove that Amhez. 


a pris proceeded from the labour of bees. — The dul. 


Diſtilla- 
tions. 


than in Grimm's experiment. The quantity o 


cified Spirits of Vitriol, Nitre, and Sea-falt, and the 
dulcified or vinous Spirits of Sal ammoniac made 
both with Quick-lime and with fixed alcaline Salts, 
digeſted with Ambergris, did not diſſolve it, and ex- 
tracted extremely little: it was obſerved that in the 
digeſtion with dulcified Spirit of Vitriol, and with 
this only, the little it did extract concreted about the 
ſides of the glaſs into ſmall ſaline cryſtals. 

Dr. Grimm gives an analyſis of Ambergris by di- 
ſtillation in the Ephemerides nature curioſorum. An 
ounce diſtilled in a glaſs retort, yielded firſt an aqueous 
liquor, then as he calls it, a ſpiritual liquor, after- 


wards a yellow oil with a ſmall quantity of volatile 


Salt, a pitch-like matter remaining 1n the retort. He 
obſerves, that the liquor, the oil, the ſalt, and the 
reſiduum, were all ſimilar to thoſe obtained from 
Amber, except that the oil was in ſmell more agree- 
able. I repeated this experiment with a drachm 


of Ambergris, and obtained the ſame products, ex- 


cept as to the pitchy reſiduum, ſcarcely one grain of 


duſt or earthy matter being here left, probably from 


the fire having been longer continued or raiſco ger 
oll 
was two ſcruples and a half, of phlegm five grains, 


and of Salt two grains. Both the oil and the ſalt 


agreed with thoſe of Amber. 
The analyſis of Ambergris confirmed me in the 


- opinion that this concrete, whoſe origin was formeriy 


ſo much diſputed, is truly a Bitumen of the Amber 
kind; and accordingly I communicated my obſerva- 
tions to the Royal Society in London, in the year 


1729. The facts were called in queſtion by ſome of 
the Engliſh chemiſts ; and about three years after, 


Sir Hans Sloane ſent me an account of the experi- 
ments made by Mr. Brown and Mr. Godfrey. The 
former diſtilled Ambergris with tobacco-pipe clay, 


and obtained, firſt a clear phlegm, next a ſpirit in 
colour 
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colour reſembling beer, afterwards a darker coloured Amszr- 

oll, and at laſt a black balſam: the oil and balſam cs. 

were nearly the ſame with thoſe of Amber, but no 

volatile Salt was obtained. Mr. Godfrey made three 

diſtillations of Ambergris; one by itſelf, another with 

fand, and the third with powdered glaſs. On recti- 

fying the liquors diſtilled with ſand, he had more than 

half the weight of the Ambergris, of a limpid, bal- 

ſamic, and bituminous oil, with a phlegm which zafted 

fouriſh, but leſs ſo than Vinegar. L | 
Theſe experiments, inſtead of being, as was ſup- 

poſed, contrary to mine, are entirely agreeable to 

them, and manifeſt a ſtrong reſemblance betwirt 

Ambergris and Amber in regard to their conſtituent 

s. The difference of the ſeveral experiments is 

this: J obtained from ſome pieces of Ambergris a 

ſmall portion of a volatile acid Salt; the piece examined 

by Mr. Brown yielded no concrete Salt; Mr. God- 

frey's yielded no Salt, but an acidulous liquor, which 

was a ſolution of the Salt in phleg ng. | 
Ambergris is uſed principally as a perfume, in Uſes. 


balſams, ſnuffs, dentifrices, hairpowders, ' wathballs, 17 


&c, It was formerly held in ſome eſteem as a medi- 


cine, and ſaid to poſſeſs nervine, analeptic, aphrodiſiac, 
cephalic, and other virtues, but is at preſent little 
regarded. A tincture of it is ſometimes prepared 
with fpirit of Roſes : this Spirit has no advantage as 
a menſtruum for the Ambergris above ſimple Spirit 
of Wine, though it may in ſome caſes be an uſeful 
addition in point of ſmell, ſolutions of Ambergris 
by itſelf having very little, ſmell (z). | 


(z) Additional article.] In the Swediſh TranſaRions for the year 
1743, there i an account of another kind of marine Bitumen, which was 
taund in conſiderable quantity in Finland, of a white colour, retem- 
bling tallow, but more brittle ; in ſmell ſomewhat like roaſted meat. 
It feels unftuous, makes paper greaſy, ſwims on water, burns'with 
a ine blue flame and copious ſmake, and leaves a blaekith brown ſub- 
ſtance like Reſin, flexible betwixt the tecth, and not ſoluble by the ſaliva. 
Held over the fire it melts, becomes immediately brown, and ſeparates 
into a thin part like oil, and a thicker which ſticks to the vefſel : both 
Where firmly to the veſſel when grown cold. Oil of Almonds does 
not act upon it in the cold: by the aſſiſtance of a boiling heat It diſ- 

bes greateſt part. Strong tartarized Spirit of Wine diffolves it; but 

i” | E828, what 
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JEWS PITCH. 


TEWS PITCH, Aſphaltum, Bitumen Fudaicum, Bin. 
men Babylanicum, is found in a ſoft or liquid ſtate 


on the ſurface of the Dead-ſea, and by age grows dry 


and hard. The ſame kind of Bitumen is met with 
likewiſe in the earth, in other parts of the world, in 
China, America, and in ſome places of Europe, a 
the Carpathian hills, France, Neuchatel, Sc. There 
are ſeveral kinds of Jews Pitch in the ſhops, but none of 
them are the genuine ſort, and have little other title to 
their name, than their being artificially compounded. 
by Jews. They are all firm, ſolid, and of a blackiſh 
colour, but different in degree of colour I examined 
three ſorts, the blackiſh-brown native Bitumen, the beſt 
officinal ſort, of a blacker colour and ſomewhat bright, 
and an inferior one, black and gloſſy like common 
Pitch. 

The native Bitumen has no ſmell. It is not acted 
upon by water, nor highly rectified Spirit of Wine, 


Aſphaltum nor oil Olive, nor the eſſential oils of Aniſeed or 


Turpentine. In the fire it grew red-hot, like Turf 
or a piece of red-hot Iron, and when cold, fell into 
powder. Held over the fire in a proper veſſel, it 
did not melt, but crumbled as before, and emitted a 

| Vapour 
what is remarkable, the circumſtance on which the ſolution of Amber- 
gris in that menſtruum depends, impedes the ſolution of this concrete: 
as ſoon as the ſpirit begins to boil, a part of the Bitumen falls undi 


folved to the bottom. The ſolution has little colour: in evaporation 
the Bitumen is depoſited all round the veſſel, nearly in its original 


appearance. : 
Specific gravities of ſundry Bitumens. 


The above white marine Bitumen - = - 55770 
Ambergris - - - - G 0,782 
Tranſparent yellow Amber - - - 1715 
et — — - =- Fe - 1,150 
Staffordſhire Pitcoal «» - - s . - 4,240" 
Newcaſtle Coal - - - - - 1,270f 
Scotch Coal — 5 — - - 1,3001 
Aſphaltum - « 8 4 1,499} 


Water * 2 . 2 © + 1,000 
® Oxford Society, I Mr. Labelye. f Boyle. Boyle. 
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of lighted paper. Four ounces 
retort, yielded only three drachms of an empyreu- 
matic oil, with a little phlegm : the oil greatly re- 
ſembled the native Petrolea, but had ſomewhat more 
of the empyreumatic taint, The Caput mortuum 
weighed three ounces and a half : two ounces of this 
were reduced by calcination to one ounce and fix 
drachms ; which yielded, on elixation with water, 
ſeven grains of an alcaline ſubſtance but not a pure 
alcaline Salt. It was obſervable in the diſtillation, 
that the bituminous or oily matter, in ſeparating 
from the earthy parts, viſibly melted, and then aroſe 
in inviſible vapours, whereas in open veſſels, there 
was no appearance of fuſion, the oil immediately 
exhaling in the air. 
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vapour which took flame on the 23 of a or J — 4 
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The beſt officinal Aſphaltum has a diſagreeable on the beſt 


ſmell, like that of Garlic or Aſa fetida. A ſmall 
portion of it is taken up by rectified Spirit of Wine, 
above two ſcruples of ſpiritous extract being obtain- 
ed from two ounces. Water diſſolves nothing, but 
elevates a part of its Garlic flavour in diſtillation. 
It diſſolves both in oil of Olive, and in the diſtilled 
oils of Aniſeed and Turpentine, and unites in the 
fire with Pitch and Wax. Diſtilled Vinegar and 
and Spirit of Salt have no action on it, the Aſphal- 
tum ſwimming untouched on the ſurface. It gives 
2 yellowiſh tinge to Spirit of Nitre, and partly ſwims 
on the ſurface, and partly falls to the bottom. It 
ou a deeper tincture to Spirit of Vitriol, and totally 
wims. It finks in cauſtic alcaline Lixivia, and 
tinges them yellowiſh, but floats on ſimple alcalies, 
and to theſe alſo communicates a tincture. Vinous 
Spirit of Sal ammoniac ſeems to extract the deepeſt 
colour; the watery ſpirit gains but a very flight one: 
in the former, the Aſphaltum totally ſinks, in the latter 
a part of it ſwims. Four ounces yielded in diſtillation 
two ounces five drachms and one ſcruple of oil, and 
only about two ſcruples of phlegm, above an ounce 


of Caput mortuum remaining. The oil was thickiſh, 
- iP -." 


officinal 


Aſphaltum 
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Jews of a dark brown colour, and had a ſtrong ſmell and Fr 
Pryce. taſte like thoſe of Garlic : it ariſes firſt in white, then fro 
in yellow, and at laſt in darker coloured vapoum; the 
as ſoon 4s the yellow fumes appeared, the matter in tut 

the retort begun to melt. Nothing ſaline appeared 

in the diſtillation or could be extracted by hot water bo 

from the oil, or from the calcined Caput mortuum, bit 

ha 


en an in- The interior Pitch-like Aſphaltum melted as eaſily 

_ rior fort. as common Pitch. From POE ounces I obtained 
almoſt full three ounces of dark brown oil, and x 
ſmall portion, about half a ſcruple, of phlegm, the 
reſiduum making up the fourth ounce : ſcarce an 
thing ſaline Cay be diſcovered in the reſiduum by 
calcination and elixation with water. Two ounces 
being digeſted 1n rectified Spirit of Wine, the filtered 
liquor left on diſtillation fifteen grains of extract; 
the ſpirit drawn over ſmelt of Garlic or Aſa fetida, 
Whilſt another parcel was digeſting in rectified Spirit, 
no viſible ſolution being made, I dropt in an eſſential 
oil; it was oil of Savin that came firſt to hand: the 
ſpirit now begun to act, and by the time an hundred 
drops had been added, appeared conſiderably tinged: 
the quantity of Aſphaltum was a ſcruple, and of 
ſpirit. two drachms. The ſolution was here effected 
by virtue of the oil, and not of the ſpirit: for 
upon digeſting another ſcruple of the powder with a 
drachm of the oil of Savin, nearly all the Aſphaltum 
was ſoon diſſolved: on adding rectified Spirit of Wine, 
it was thrown down again, and the ſpirit ſcarcch 
appeared tinged. 

From theſe experiments it is evident, that the 
officinal Aſphalta are very different from the genuine 
natural bitumen ; and as they are a medly of we 

know not what ingredients, their medicinal uſe be- 
gins to be deſervedly laid aſide, notwithſtanding the 
diſcutient, reſolvent, pectoral, and other virtues, at. 
tributed to this bitumen by the ancients. The Af 
phalta of other countries appear to be as little genuine 
as ours: in Du Hamel's hiſtory of the French Ace- 
demy of Sciences, we find that two pounds 15 1 
OD a 
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French Afphaltum yielded fourteen ounces of oil; Jzws 
from whence we may preſume, that this was one of Prren. 
the oily artificial compoſitions, the native Aſphal W 
tum not affording one fourth ſo much, | 
This bitumen was formerly uſed in embalming the vH. 
bodies of the dead. Ar preſent the thick and ſolid 
bitumens are employed in Egypt. Arabia, and Per- 
ſia, as Pitch for ſhips; as the fluid ones, for 
burning in lamps, and for varniſhes. Some writers 
relate, that the walls of Babylon, and the temple of 
Jeruſalem, were cemented with Bitumen inftead of 
mortar. Thus much is certain, that a true native 
Bitumen, that for inſtance which is found in the 
diſtrict of Neuchatel, proves an excellent cement for 
for walls, pavements, and other purpoſes, uncom- 
monly firm, very durable in the air, and not penetrable 
by water. The watch and clockmakers uſe a com- 
potion of Aſphaltum, fine Lamp- black, and oil of 
Spike or Turpentine, for drawing the black figures 
on dial-plates: this compoſition is prepared chiefly 


by certain perſons at Augſburg and Nurenberg. 


IV. PIT COAL 
IT- COAL, Carbo faſſilis, Anthrax, Lithanthrax, prr- 


is a bituminous foſſil, found in ſeveral parts of Cox. 
the world, moſt plentifully in England and Scotland. 
from whence it is exported, in large quantities, into Hiker. 
other countries, for the common purpoſes of fuel. 
The moſt conſiderable Coal-pits are in the neighbour- 
hood of Newcaſtle, and the coals dug here are likewiſe 
«counted the beſt, though ſome of the Scotch forts 
render their ſuperiority diſputable. Some other parts 
of England, as Somerſetſhire, Staffordſhire, &c. af- 
ford allo plenty of Coals. Next to the Engliſh and 
Scotch, the French are held to be the beſt, particularly 
thoſe of St. Etienne foreſt, and Auvergne: there are 
Coals likewiſe in other parts of France, as Burgundy, 
Nivernois, Cc. thoſe of St. Dizier are the worſt. In 
Kircher, the German ephemerides, the Breſlau col- 

Icctions, 
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Plir- 


Different 
ſorts. 


Jet. 


Coal. iſland Elva, in Sicily, and in different places o Italy, 
— between Neuſol and Chremnitz; in the dutchy of 
WMurtemberg; at Altdorff near Nuremberg, and at 
Kalterſnortheim on the river Fulda in Eiſenach; in 


It is ſaid that there are external marks, by which 
the tracts of land that abound with Pit- coal may be 


Snow melts ſooner than in other places: that the 
trees are ſmall, and that their roots contain a bitu- 


and heavy; ſpongy and compact; brittle and firm; 
earthy and ſtony ; of a more or leſs diſagreeable ſmdl 
in burning: the vapour of all the forts is generally 


'The French divide Pit-coal into two kinds, which 


DDr 
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lections, &c. we find accounts of Pit- coal dug in the 


the iſland Bornholm, in Bohemia, Heſſia, Saxony, &. 


diſtinguiſhed : that the ground itſelf is either mani. 
feſtly bituminous, or ſeldom has any Dew: that the 


minous juice: and that the air, in hot ſummer ves. 
ther, is highly ſulphureous. 
There are many different ſorts of Pit-coal ; light 


diſagreeable to thoſe who are unaccuſtomed to it. 


they diſtinguiſh by different names : the light and 
brittle are called Charbons de terre, Earth-coals; the 
ponderous and compact, Charbons de pierre, Stone. 
coals. There is a hard light ſort, very compact, 
ſmooth and equal; not ſtaining the fingers like thok 
commonly uſed for fuel ; capable of being poliſhed, 
filed, cut, and turned in a lathe ; uſually made into 
ſnuff-boxes, bracelets, and other elegant toys; calle 
Gagates and Succinum nigrum, jet or black Amber. 
The fineſt of this kind is met with in England, pat: 
ticularly in Staffordſhire and in Cornwall. This ap- 
pears to be a ſpecies of Bitumen diſtinct from the 
common Pit-coal, and to be rather a bituminous 
Wood than an original Bitumen: it looks like fine 
black ebony. In the fire, it ſooner catches flame that 
the common Coals, and burns rather with a bitum!- 
nous than ſulphureous ſmell. Some pieces, in which 
the woody matter prevails, ſmoke but do not flame: 
theſe are not to be looked upon as a Bitumen of this 
ſpecies. See Boyle's treatiſe on the origin of gm ; 
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he The beſt Coals are thoſe which ſooneſt take fire, PiT- 
5 burn longeſt, and give the greateſt heat. The cha- CoA. 
of racters laid down in the QEconomical lexicon as marks 8 
at of good Coals, their emitting a black ſmoke, yield- Walk ek 
in ing a watery moiſture on being preſſed, and not burn 


ing without bellows or ſtrong wind, are marks not 
ch of good, but of the bad German Coals. Good Pit- 


be coal yields a thick yellowiſh ſmoke, gives out nothing 
ry upon expreſſion, unleſs moiſtened, and burns. without 
c 


any ſtrong impulſe of air. 55 
te The beit ſort of the Halle Pit-coal, digeſted and pxpert 
; boiled in Water and in rectified Spirit of Wine, gave ments: 
out nothing conſiderable to either. Forty-eight ounces, 
diſtilled in a glaſs retort, with a fire gradually in- 
creaſed, yielded two ounces {even drachms of 
phlegm ; two ounces and one draehm of a thin fluid 
oil; and one ounce of a thick, tenacious, ponderous, 
pitchy oil, which ſtuck in the neck of the retort ; 
the reſiduum weighed forty-one ounces ſeven drachms. 
Nothing of the acid Salt like that of Amber; which 
Hoffman obtained from Pit-coal, was here diſcovered : 
the diſtilled liquors gave marks rather of an urinous 
and ammoniacal matter, changing Syrup of Violets 
niſh, and emitting an urinous odour on the ad- 
mixture of fixed alcaline Salts or quicklime. The 
Caput mortuum, calcined and elixated with Water, 
yielded a ſmall portion of ſaline matter, not alcaline 
but rather aluminous, a ſolution of it being rendered 
turbid by fixt alcaline Salts, and depoliting an 
earthy precipitate. The Oil aroſe in yellow fumes, 
and ſmelled conſiderably ſulphureous; it ſomewhat 
ſtained poliſhed Silver, but the ſtains were eaſily 
rubbed off: that which diſtilled at firſt was light, 
and ſu am on Water; the ſucceeding parcels proved 
more and more groſs and ponderous, and at laſt 
ſunk. The Coals, during the diſtillation, looked 
like melted pitch. — The coarſe ſtony Pit- coal of 
Halle yielded no oil : from two ounces were obtained 
1 wy a drachm of liquor, of a ſtrong ſulphureous ſmell ; 
The and about half a draghm of a yellow ſublimate, greatly 
eil. £, e reſembling 
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prr- reſembling common Sulphur* the reſiduum weighed 
Col. one ounce, fix drachms and a half. | 


— nd 
Uſes and 
inconveni- 
encies. 


my long reſidence in London; and it may be obſerved, 


Pit-coal, an excellent fuel for common uſes, i; 
for many purpoſes unfit. It cannot be employed 
for the running down of Iron or other ores, which 
are ſmelted in contact with the fuel; not, as ſome 
have ſuppoſed, that the foſſil Coal does not give ſuffi. 
cient heat; but from its ſulphureous ſubſtance cor. 
roding and ſcorifying the metal, or rendering it brit. 
tle; whilſt vegetable Coals fupply only the ſimple in- 
flammable principle neceſſary for receiving the metal 
into its metallic form. Thoſe which are in any con- 
ſiderable degree ſulphureous, render Iron brittle even 
on the blackſmith's forge. Nor are foſſil Coals pro- 
per for fuſion in crucibles, as they melt and cake 
about the veſſel, and endanger its cracking: the glaſs. 
makers in England have been greatly diſtreſſed by 


this ill quality of Pit- coal, and the ſcarcity of wood 


inſomuch as to proffer a reward of ten thouſand pounds 
to thoſe who difcovered a compoſition for pots that 
ſhould beſt ſtand Pit- coal fires. — In Brabant, Liege, 


Cologn and other places, the ſmall Coals, which would 


burn away too ſoon or fall through the grate, are 
commonly reduced into powder, mixed with loam, 
and formed into cakes or maſſes, which are employed 


with good advantage for the ſame purpoſes as large 


Coals. — The ſmoke of Pit-coal has been generally 
fuppoſed prejudicial to health : Hoffman appears to 
be the firſt who has maintained the contrary, and! 
am entirely ſatisfied of the juſtneſs of his opinion. 
I never obſerved the leaſt prejudice from them during 


that even when we are immediately expoſed to the 


ſmoke, it does not affect the eyes like the ſmoke of 
wood. 
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| ATEKR is an univerſal fluid, diſtributed in Warze 
abundance through all the kingdoms of 
nature, but referred moſt properly to the — 

mineral, from its being collected in ſuch immenſe re- the kings 

ſervoirs in the earth. It is diffuſed through the at- dome © 

moſphere in the warmeſt and drieſt weather: alcaline 

Salts grow moiſt in the air in the greateſt droughts : 

metallic veſſels, cooled by the application of the ice 

or ſhow and made thoroughly dry, collect watery 

drops on being brought into a warm air, by con- 

dnling the aqueous vapours that unperceptibly 

floated in it. | 

Water is the baſis of all liquids. Not only acid, The bake 

alcaline, vinous Spirits, but Oils themſelves, owe to Fra — 

Water their liquid ſtate. It is an ingredient in the r 

compoſition of all animal and — . bodies, even 
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5 tals be exceptions. Some of the cryſtalline Salts in 
c particular, as green Vitriol and Alum, though ſolid, 
J hard, and to appearance perfectly dry, are found 
1 upon experiment to abound with Water, and to loſe 

their ſolidity and cryſtalline form upon ſeparating 
q their Water, whether by the force of fire, or more 
i gradually by the natural gentle warmth of the atmoſ- 


phere. When Water is conſidered as entering the 
compolition of bodies, or extracted from them by 
art, it is commonly called by the chemiſts phlegm. 

There is a conſtant is circulation of Water from Conſtant 
one region of nature to another. This fluid is con- + 3 os 
tnually exhaling by the ſun's heat, from the ſurface - 
of the ocean, from rivers, ſprings, and ponds, from 
the earth, from animals and vegetables, into the 
ar; and being there accumulated, and. condenſed, 
Cc deſcends 
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Warrr deſcends again, in rain, ſnow, hail, and dew; a 

| wr,  fording freſh ſupplies to the mineral ſources, to thy 

animal and vegetable worlds, By this uninterrupted 

circulation, the fluid itſelf is preſerved, from putre. 

faction; and all the ſublunary creation recruited with 
ſucceſſions of ſweet Water. 

Carries of Water exhales more eaſily from ſome ſubſtances 

fixt bodies than from others ; from Stones, Sands, Bolar-earths, 


nalaton, Reſinous woods, more eaſily than from ſaline, unctu- 


ous, gelatinous, mucilaginous juices, and ſlimy earths: 
hence there are ſoils which retain moiſture longer than 
others. It carries off in its exhalation ſundry ſub- 
ſtances, which of themſelves would not ariſe: ſome 
bodies, which by themſelves abide fixed and unal- 
tered in the moſt intenſe degrees of fire, vitriolated 
Tartar for inſtance, exhale into the air along vith the 
vapour of boiling Water. The air receives alſo an 
infinity of effluvia from fires, mineral works, putre- 
factions, and other natural or artificial reſolutions af 
bodies. Hence the atmoſpherical Waters, though 
purer than the ſubterraneous, are by no means per. 
fectly pure or elementary. 
Atmoſ- The atmoſpherical waters are obſerved to be more 
pherical fertilizing to the earth than any others. Collected 
with due precaution, and preſerved from any foreign 
faint, they do not putrefy ; though the Rain-waters 
caught in towns, in ciſterns, in gutters of houſes, 
ſoon corrupt. To obtain rain, Snow or Hail-water 
in their greateſt natural purity, they ſhould be col. 
lefted in clean glaſs veflels, in an open field, at a 
diſtance from towns or houſes, at a time when the 
air is pure, not when the Rain or Snow begin, nor 
till a conſiderable quantity has fallen, that the lower 
air may be firit waſhed from ſuch heterogeneous 
matters as may have floated in it. Dew, collected on 
clean linen clothes ſtretched, in clear Weather, 4 
ſome diſtance above the graſs, appears to be one of 
the pureſt of the natural Waters; though BoerhaaVe 
makes Hail-water the pureſt, and next to it that ol 


Snow; accounting dew to be the moſt impure of al 
I. 5 t0 
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to be a chaos of different exhalations from the earth: WaTzx- 


ſuch indeed it may be, when gathered immediately wy 


from plants, but not when obtained with the precau- 
tions above-mentioned. The dews of May; and the 
rains of March, are held to be the pureſt ; and the 
rains which fall in ſummer to be the leaſt pure, the 
air being in this ſeaſon commonly loaded with ani- 
malcula or their eggs. The rains which accompany 
thunder appear to receive no peculiar quality from 
that circumſtance: the ethereal vivifying ſpirit, 
which ſome have ſuppoſed them impregnated with, 


is merely imaginary. 


The Waters found in the earth or upon its ſur- Common 
face are divided into ſweet and mineral; the firſt in- Waters. 
cluding thoſe which are perfectly inſipid and anſwer 


for the common purpoſes of life; the other, thoſe 
mich have a manifeſt taſte, and are impregnated witn 
ſaline or other mineral matters. Of the ſweet Waters, 


that of ſprings, when truly ſweet, is the pureſt. The 
belt Ipring-water is that which runs through open, Spring- 
hilly, rocky, ſandy, gravelly countries: the Waters water. 
which iſſue from black mould, in low and ſhady - 


grounds, is greatly inferior. Spring-water is divided 
into four kinds: aqua ſcaturiens or viva, ſuch as na- 
turally bubbles up at the ſurface of the earth: agua 
fintana, ſuch as is lodged deeper, and which, when 
diſcovered by digging, is encloſed and raiſed by a 
pump: aqua putealis, Spring- water unincloſed, or in 
open wells or ciſterns: aqua ſalieus, Spring-water con- 
veyed by pipes. All thele Waters are at bottom the 
lame, and differ only in being more or leſs ſubject to 


accidental impurities after their diſcharge from the 


ſpring. Not to mention the duſt, animals, Sc. which 
open wells are liable to receive; even the Waters 
conveyed by pipes may corrode ſome of the matter of 
the pipe or its cement, and thus contract diſagreeable 
qualities, J have examined the aqueducts at Rome, 
thoſe between Marly and Verſailles in France, and 


thoſe by which London is ſupplied with the New- 


river 


. 
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Wars fiver Water; and found them to be in ſome platt 
able to this inconvenience, 3 | 

River-wa- River-waters are generally ſuppoſed to be purer 
wr, 8 than thoſe of ſprings, but 1 Mr. agree in this pi 


— 


nion. All Rivers proceed originally from f 
and ſurely they are more liable to gain than to loſe 
— 2 in their courſe. What an immenſity of 
filth do rivers receive from populous towns and ma- 
nufactures? and even in places remote from towns, 
what yariety of light vegetable and earthy matters is 
blown into them by every wind? (2) The ſmaler, 
| 92 navigable, 


(a) Spring and River-waters.) River-waters, though they ſhould 
feem, from the conſiderations above-mentioned, to be far leſs pure than 
thoſe of ſprings, are nevertheleſs found, from daily experience, to be 
the pureſt of the two, or at leaft to be the beſt adapted to the common 
purpoſes of life. Spring-waters are very often hard, do not boil peas ten- 
der, or form a ſmooth lather with ſope, or anſwer for dying, bleaching, 
waſhing, c. whilſt thoſe of rivers are in general ſoft, and fit for al 
theſe uſes, almoſt equal with Rain-water. | 
The bardneſs of Spring-waters has been generally aſcribed to theif 
being impregnated with Sea-ſalt. Dr. Home has ſhewn, in his ingeni- 
ous eſſay on bleaching, that neither pure Sea-ſalt, nor any of the per- 
fectly neutral Salts, compoſed of an acid and an alcali, give any hard- 
neſs to Water: that the common ſorts of Sea-ſalt make Water hard, by 
yirtue only of the heterogeneous Salt which they retain from the bitter 
(ſee page 329.) That all acids, and Salts compoſed of an acid and an 
earthy or metallic ſubſtagce, have this effect: and that the offending 
Ingredient in hard Spring-waters is a combination of an acid and earth, 
Sope is a compoſition of Oil and alcaline Salt: on mixing this com- 
pound with ſuch a Water, its alcali is abſorbed by the acid of the Wa- 
ter, upon which its oil, deprived of the ſubſtance that made it miſcible 
with aqueous liquors, ſeparates and curdles on the ſurface : at the ſame 
time, the earth of the Water, now forſaken by the acid that held it di. 
ſolved, ſettles to the bottom. It follows from this theory, that alca- 
line Salts in their pure ſtate will diſcover hardneſs in waters more ei- 
fectually than ſope, by turning the Water milky or cloudy, and preci 

ting its earth. | ; 
It follows alſo, that by thus precjpitating the earth, and neutralizing 
the acid, they will ſoften the Water, and on trial, they are actual) 
found to produce this deſirable effet: if a ſolution of any fixed alcaline 
Salt is dropt in by degrees, ſo long as any cloudineſs enſues, and the 
liquor ſuffered to ſettſe till jt becomes clear; how hard ſoever the Wa- 


2 was before, it is now found to be ſoft, and fit for all the purpoſes of 


ife . . . The ſame gentleman obſerves, that hard Waters are indi- 
poſed to corrupt, and even preſerve putreſcible ſubſtances for a conſide- 
rable time: whence they ſhould ſeem the beſt fitted for ſea, elpecialy 


86 they may be at all times fo eaſily ſyftenad. It bas been ſuppo en 
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navigable, unfrequented Rivers, in ſtony or rocky Waren 
countries, between hills, full of ſtones, of a rapid! 
courſe, are generally the cleareſt and pureſt. | 

The ſtagnant Waters of lakes, ponds, marſhes, Pond.wa- 
pits, ditches, are the moſt impure of all: as they are bers. 
open, they are ſubject to extraneous impurities z and 
as they are ſtagnant, they are diſpoſed to putrefy. 

The ſmaller the body of Water, the more liable it is 
to putrefaction. | 

Mineral Waters may be divided into ſaline, bitu- Mineral- 
minous and noxious. The ſaline Waters are of three r. 
kinds, thoſe impregnated with common Salt, the 
Waters called medicinal, and thoſe whoſe impregna- 
tion is too inconſiderable to recommend them to the 
notice of the phyſician. There are two natural ſolu- 
tions of common Salt ; Sea-water, and that of ſaline 
ſprings or brine-pits. The laſt are commonly not 
only richer in Salt, but more pure ſolutions of it than 
the firſt. 

Sea-water is naturally clear and colourleſs as com- Sea-water, 
mon Water; though it ſometimes exhibits greeniſh, 
yellowiſh, bluiſh, reddiſh, browniſh, blackiſh, and 
other colours, from accidental admixtures, or agita- 
tions of the Water by ſtorms, or different reflexions 
of the ſun's rays. The ſuperficial parts of the Water 
are lighter, leſs ſaline, and more coloured, than the 
lower: while twelve ounces of the ſuperficial Water 
yielded three drachms of Salt, the ſame quantity taken 
up for a conſiderable depth, has afforded fifteen 
grains more. The taſte of Sea-water is not only ſa- 
line, from the common Salt, but manifeſtly bitter. 

Count Marſigli endeavours to prove, that Sca-wa- Bitterneis 
ter contains a bituminous matter, from which its 13 
bitterneſs proceeds. He obſerves that pure common td — 
dalt being diſſolved in Water in the proportion above- to Pitu- 
mentioned, namely three drachms to twelve ounces 
with the addition of a ſcruple of Spirit of Pit coal, 

C:©4 the 


thit theſe Waters become purer by boiling : but though, in proportion 
to the evaporation of the fluid, a part of the earth ſeparates and in- 
cruſtates on the ſides of the veſſel, the remaining liquor is found to be 
barder than at firſt. 
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Wares the liquor was found to have the bitter as well as 


L—- ſaline taſte of ſea-water : that a part of the bitumi, 


Owin 
wholly to 


puer Salt 


Methods 
of ſweet - 


ening Sea- 


Water. 


nous matter ariſes with the Water in diſtillation, and 
incruſtates on the ſides of the glaſs in which the dif. 
tilled Water is long kept: that a pound of Sea- water 
diſſolyed two drachms and fifteen grains of Salt be. 
ſides what it naturally contained; and that common 
Water diſſolved more than the Sea- water could be 
impregnated with. 

Þ rom theſe and other experiments it is probable, 
that Sea-water contains a portion of a bituminous 


ſubſtance, but not that the bitterneſs depends on this 


ingredient, There are ſundry neutral Salts, as vitri- 
olated Tertar, the Sal mirabile of Glauber, the Salts 
of the purging mineral Waters, which have a very 


conſiderable bitterneſs, though they contain nothing 


bituminous ; and does not a ſalt of this kind actually 
Exiſt in Sea-water ? (See page 329) 

It may be proper to obſerve, that Sea-water con- 
tains often a nitrous matter; the acid ſpirit diſtilled 
from Sea-ſalt proving a menſtruum for Gold, which 
the marine acid by itſe!f never does, and which no- 
thing but the nitrous will enable it to do. Though 
this however is frequently the caſe, it 1s not always! 
I have examined marine Salt, whoſe acid had no ac- 
tion on Gold. 

Different methods have been contrived for ſweeten- 
ing Sea-water, or freeing it from the Salt, ſo as to 
render it fit for drinking and for the common uſes of 
life, Some have endeavoured to ſeparate-the Salt in 
the way of precipitation; but all the known ſub- 
ſtances, that are capable of throwing down any of the 
Salt, are, in part, retained themſelves by the Water, 
ſo as to communicate to it diſagreeable or dangerous 
qualities. Others have propoſed filtration through 
porous ſtones, ſands, and inſipid earths : it appears 
trom experience, that Water, in paſſing through 2 
conſiderable thickneſs of theſe kinds of ſubſtances, 
will leave great pait of its Salt behind, and by repe- 
titions of the filtration, nearly the whole: but the 
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antity of ſtony or earthy matter requiſite for this WaTzz - 
purpole is much too large, and the proceſs itſelf too. 
tedious, to have place on board a ſhip, where ſuch 
expedients are principally wanted, Becher mentions 
4 certain pump, contrived by one Walker in England, 
by means of which freſh Water might at once be 
pumped up from the Sea : this inſtrument was not. 
only tound too expenſive, but wanted durability, ang 
could not be worked on board a ſhip. The beſt me- 
thod is diſtillation : the only objections to this are, 
that diſtilled Sea-water does not quench thirſt like 
common ſweet water, and that the proceſs is too ex- 
penſive and incommodious to be practiſed at ſea. The 
firſt may be eaſily remedied by certain additions, that 
ſhall abſorb the looſe acid in the Water, and pre- 
vent its ariſing : with regard to the other, diſtilling 
veſſels have been contrived, in which the proceſs may 
be continued without intermiſſion, in all kinds of 
weather, notwithſtanding the motions of the ſhi 


yith little fuel, and at litte expence (4), I ſaw, in 
1 


(b) Saeetening of Sea-wwater.) This proceſs has of late received 
notable improvements from the happy induſtry of Dr. Hales, He finds, 
that the addition of a ſmall proportion of chalk ſerves to prevent any 
acid from ariſing, and thus renders the diſtilled liquor perfectly ſweet: 
and that by driving a ſtream of air through the Water in the ſtill, the 
quantity — off proves at leaſt double to what would ariſe in an 
equal time without that aſſiſtance. By this method, he obſerves, a ſtill 
which holds twenty gallons will yield, in twenty hours, two hundred 
and forty gallons of freſh Water, with little more than two buſhels of 
coals, A ſmall ſtill of five gallons produces ſixty- four gallons in 
twenty hours. The ſtill may be occaſionally ſupplied with Sea-water by 
a cock in the head, without loſs of time in unluting it; and that a 
poſſible advantage may be gained, the Water warmed in the worm tub 
may be employed for this purpole, 3 
It is ſaid that the diſtillarion is ſtill further expedited, by dividing the 
head of the ſtill into a number of partitions, by parallel plates. There 
38 doubtleſs conſiderable room ſor improvement in the ſtructure of ſtills; 
but the particular advantage of this conſtruction I do not apprehend, 
The largeneſs of the "ay ark expoſed to tne air, or to any other me- 
dium leſs hot than the included vapour, will undoubtedly promote its 
condenſation; but plates within the ſtill head muſt ſoon become equally 
heated with the vapour itſelf ; perhaps, widening the paſſage of the 
Yapour would anſwer better: it is certain that the evaporation of li- 
quids, by an equal heat, is in proportion to the ſurface of the liquor 
itſelf, aud to the freedom of the vapours paſſing off; and that in the 
common ſtill, the vapour is ſo much obſtrufted, as when the heat jg 
Fd too higk, to blow off the head, 
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Warr the French academy, a drawing of a curious machine 
of this kind invented by M. Gautier, of which there 
is ſome account in the Breſlau collections for the year 
1717 and 1718. It were greatly to be wiſhed that 
this proceſs could be introduced into general practice, 
ſo as to relieve the diſtreſſes to which ſailors are & 
often expoſed, from their water either failing, or py. 
trefying and breeding of worms. Boerhaave informs 
us, that the Dutch Eaſt India ſhips uſe a ſaline mix. 
ture for preſerving their Water ſweet, compoſed of 
twelve parts of Aqua fortis or Spirit of Nitre, ten 
parts of clean Rheniſh Tartar, and two parts of pu- 
rified Saltpetre : theſe ingredients are put into a glaſs 
body, and digeſted in the heat of a Water-bath till 
the Salts are diſſolved, after which the liquor is 
ſtrained and ſet by to ſettle. The Water to be taken 
im is boiled, an ounce of this ſaline liquor added to 
every eighty pounds, the boiling continued a little 
longer, and the Water, when grown cold, filled into 
caſks, | 
Brine- The ſecond ſort of Waters impregnated with Sea- 
ſprings. falt is the Brine-water or that of ſaline ſprings : from 
this, the pureſt common Salt is uſually extracted. The 
quantity of Salt is different in different ſprings ; ſome 
holding no leſs than three ounces and three drachms 
upon a pound, and ſome few ftill more; whilſt others 
contain leſs than Sea-water does, ſome ſcarce two 
drachms on a pound, Theſe Waters are for the molt 
part a pure brine of common Salt, though ſome of 
them have alſo an aluminous impregnation (c). 
Medicinaa The Medicinal Waters, to which alone cuſtom has 
waters, erroneouſly appropriated the name of Mineral, are 
impregnated either with vitriolic acid, with the alca- 
line baſis of Sea-ſalt, with a ferrugineous earth di 
| ſolved 
ce) Brine Springs. Aluminous impregnation.) It may be doubted 
whether any of theſe Springs contain a true Alum. Many of them 
participate of the bitter purging Salt, which has not unfrequently been 
* Alum, and which in ome reſpects 3 0 j 
Fre obey ri go; 1 wie — pry ——— 


with an earth: they differ however in many eſſential properties, 
earth in one being of a diſtinct Kind from that of the other, 
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dire by the vitriolic acid, or a certain alcaline Water 


ing Salt ſimilar to the Sal mirabile. Theſe Waters 
are commonly divided into Acidule and Therme , the 
frſt comprehending, not really acid waters as tha 
name imports, but all thoſe which are cold ; the 
latter, the hot ones, ſome -of which are of a quite 
ſcalding heat. The hot Waters commonly contain 
more of a groſs earthy matter, imperfectly diſſolved, 
than the cold; as appears from the hard ſtony ſub- 
ſtance, ufually of a yellowiſh or reddiſn colout, witch 
which the channels of the former are, from time to 
time, plentifully meruſtated. The methods of exa- 
mining the contents of particular mineral Waters may 
be ſeen in Hoffmann's De acidulis & thermis, Seip's 
teatiſe on Pyrmont Water, ſome papers in the French 
memoirs, Sc. The principal trials are, 1. Evapor 
ton; by which we 'not only difcover the 2 of 
ſolid matter contained in Water; but at the 
time, as we here obtain that matter by itſclf, are 
enabled to determine what it is: by elixating it with 
pure Water, we obtain the ſaline and the indiſſoluble 
parts ſeparate from one another. 2. Diſtillation; by 
which we are enabled to diſcover whether the Water 
contains any volatile matter, ſaline or bituminous. 
ö The admixture of certain liquors; as Syrup of 
olets, infuſion of galls, folutions of Lead and Sil- 
yer, Theſe and other liquors exhibit different phae- 
nomena according to the ſubſtances which the Water 
is impregnated with: thus Syrup of Violets is changed 
red by acids, and green by alcalies ; infuſion of galls 
ſtrikes a black colour with ferrugineous ſolutions, 
and with theſe only ; ſolutions of Lead and Silver, 
dropt into liquors particitating of Sea-{alt or vitri- 
ole acid, render them cloudy or turbid, and depoſit 
heir metal combined with thoſe ſaline bodies ** 
, 0 


64) Examination of Mineral-waters.) The art of inveſtigating the 
contents of Mineral waters has been incumbered with a multiplicity of 
T*periments more oftentatious than uſeful. The phznomena reſulting; 
the admixture of other þodigs with the Water are for the moſt 
Part 


earth combined with the ſame acid into a bitter purg- ways 
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Warn Moſt of the Medicinal-waters undergo an alteration 
W— in their compoſition, and loſe their virtue, on being 


Carried 


rt fallacious ; Waters very diſſimilar in quality exhibiting, on theſe 

inds of trials, ſimilar appearances. The principal additions made uſe 
of in this view, and the changes enſuing upon their mixture with dif. 
ferent Waters, are as follow. = 

Syrup of Violets is changed red by Waters impregnated with a pure 
acid, or with Alum ; and green by ſuch as contain a prevailing alcal, 
a combination of calcareous earth with marine acid, and ſome other 
compound Salts both earthy and metallic . . Alcalies efferveſce with 
acid Waters, and with ſome of thoſe which contain Salts compoſed gf 
an acid with an earth or metal . . Fixed alcaline Salts produce a cloudi. 
neſs or milkineſs in Waters impregnated with Alum, with the purgir 
bitter Salt, with the Salt called fixed Sal ammoniac, and in general 1 
any combination of acid and earth : they likewiſe render all metallic 
ſolutions turbid, and precipitate the metal from theſe, as the earth from 
the others . . Yolatile alcaiine Salts or Spirits have the ſame general 
effects as the fixt: with this particularity, that they ſtrike a blue co- 
lour with ſolutions of Copper : hence volatile alcalies are of good uſe 
for diſcovering Copper; 1 of Copper, for diſcovering volatile 
alcalies . . Sope is curdled by acid Waters, and by all thoſe which are 
made turbid by alcalies . . Solution of Sope in vinous ſpirits is rendered 
milky by the * Waters . . With al! thoſe Waters alſo, a ſolution of Sul- 
pbur in alcalies or Lime-water, becomes milky, and emits a ſtrong fe- 
tid ſmell . . Acids efferveſce with Waters in which an alcali or earth 

revail ; and turn all thoſe liquors milky which contain ſubſtances diſ- 
Elved by alcalies . . A ſolution of Silver in Aqua fortis produces a mil- 
kineſs in all that contain an alcaline Salt, Sea-falt, fixed Sal ammoniac, 
bitter purging Salt, Alum, Sal mirabile, or other combinations of the 
marine or vitriolic acids with alcalies or earths . . Solution of Mercury 
makes all thoſe waters turbid that ſolution of Silver does . . And ſolu- 
tion of Lead, the fame , . . Upon the whole, experiments of this kind 
may ſerve to inform us, that certain Waters participate of ſome mineral 
impregnation, but not to determine what that particular ſubſtance 1s, 
I can recolle& but two inſtances, in which ſimple mixture affords any 
degree of certainty ; the blue colour from Copper and volatile alcal, 
and the bluiſh or purple from Iron and ſome aſtringents. 

The ſimple we] obvious method of analyſing Waters is, to gently 
diſtil a large quantity in clean glaſs veſſels, and examine the diſtilled 
liquor and reſiduum ſeparately, 1. The diſtilled liquor is ſometimes 
found to turn Syrup of Violets red. We may be ſure that this effect 
proceeds now from a pure acid, and not from a combination of an acid 
with any other body. 2. The reſiduum conſiſts of a ſaline part ſolu- 
ble in pure Water, and an earthy one. By careful cryſtallization, the 
| Salts may be ſeparated from one another, and obtained in their proper 
form; or they may now be diſcovered with certainty, by means of ad- 
ditions, without ſuch ſeparation. f 

A prevailing unſaturated alcali is eaſily known, by its raiſing an 
efferyeſcence with the marine and vegetable acids. The fixed matter 
may efferveſce with the ſtronger acids, and turn Syrup of Violets green, 
though it contains no alcali. ; 
Ihe other Salts are compoſed of an alcali or earth ſaturated — 
or more of the mineral acids. . 1. The baſis or ſubſtance — 
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"1 to any conſiderable diſtance, or long kept; though WATER 
0 taken up and ſecured with the greateſt precautions. 
q and preſerved in cool cellars. Where theſe medi- ' 
cines, therefore, are had recourſe to, the patient 1s 
3 always to be adviſed to the Spo itſelf: here, be- 
if. ſides enjoying the water in its perfect ſtate, exerciſe, 
change of air, amuſements, company, freedom from 
" domeſtic cares, will greatly aſſiſt its ſalutary vir- 
zer tue. | 
1 Bituminous Waters are thoſe which have a mineral Bitumi- 
dis oil or bitumen either floating diſtinct on the ſurface, a 
. or intimately diſſolved in ſmaller quantity. There 


are ſundry Waters which abound with bituminous 
matter, as near Bologna, in Neuchatel, in the elec- 
torate of Hanover, and other places. If we ſeparate 
from theſe Waters all the bitumen that appears un- 
dffolved, the Water is {till far from being pane. It 


are . . . 
ed permanently retains a ſtrong bituminous ſmell and 
fe- 1 | | 


The noxious Waters are of three kinds, 1. The Noxious 
petrifying Waters, or ſuch as abound with earthy or Waters. 
ſtony matter, which incruſtates on ſolid bodies kept 
in the Water, and often ſpontaneouſly ſeparates, eſ- 


pecially 


with the acid, is found, by adding, to the ſaline ſolution, a ſolution of 
any pure alcaline Salt. If the baſis is an alcali, no change will enſue 
from the admixture of its like; but if an earth, it will be precipitated. 
dpirit of Vitriol, added to the earth, will readily diſcoyer of what kind 
it is; this acid diſſolving the aluminous earth into an highly aſtringent 
liquor; magneſia into à bitter one; and not at all, or not perfectly 
diſſolving the calcareous. For the greater certainty in regard to this 
laſt, we may diſſolve the earth in ſome other acid, as Aqua fortis, and 
then add ſome Spirit of Vitriol, which will precipitate the calcareous 


- earth, and leave both the other earths diflolved. 2. The ſpecies of acid 
, may be diſtinguiſhed by adding to the dry compound a little ſtrong 
"of Spirit or Oil of Vitriol : if the acid is the marine, it will be \tantly 

expelled in white, and if the nitrous, in red fumes; but if it is the vi- 
10 triolic, no change will enſue. Ihe marine acid may alſo be known, 


by the matter enabling Aqua fortis to diſſolve gold; the nitrous, by 
its fulminating, When ignited, on the contact of any inflammable mat- 
ter; the vitriolic, by its precipitating any ſolution of caleareous earth, 
as of Chalk in Spirit of Salt or Aqua fortis. Alcaline Salts alſo prects 
pitate ſuch a ſolution, hut with this difference ; that when the liquor 
has grown milky, a little freſh Spirit of Salt or Aqua fortis will render 
tclear again if the effect proceeded from an alcali, but make no change 
it from the vitriolic acid : the precipitate thrown down by the former 
8a calcareous earth again, by the latter a ſelenites. 
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Warzx pecially on the exhalation of a part of the fluid; 
y— whence the ftalafite, ſtony icicles, dropſtones, often 
met with in the caverns of the earth. Some of theſs 
Waters depoſit their contents in a powdery form, 
others in that of a crumbly, and others of a very hard 
ſtony maſs. 2. The vitriolic, cupreous Waters, gr 
thole impregnated either with a pure vitriol of Cop. 

r, or with a mixt vitriol of Copper and Iron, 
he directly poiſonous Waters, as the arſenical ones 
found in mines. A Water may be prepared by the 
chemical art, which, though nearly inſipid, ſhall be into 
highly poiſonous ; but, as this might be abuſed to of | 
12 purpoſes, I forbear to mention its compo- de 
dion. . ma 


jes We have hitherto given a general view of Waters, W. 
rties 

"a as naturally blended — other ſubſtances : we ſhall oy 
Water, now conſider the principal properties of the purer kinds Will K 

of ſweet Water. 
its fpecikc This flud is inſipid, inodorous, colourleſs, tranſ. ec 
gabi, parent. Its gravity is to that of Gold nearly as one 1e 
to twenty: Eiſenſchmid, in his diſſertation De pu- 0 
deribus & menſuris veterum, &c. gives an account of f . 


the abſolute weight of different ſorts of Water, in l 
winter and in ſummer: he obſerves, that a cubic Vi 
inch of Spring- water, taken in ſummer, weighs five Wt * 
drachms eleven grains, in winter, five drachms four- act 
teen grains; the ſame volume of River-water, in ſum- Wh * 


mer, five drachms ten grains, in winter, five drachms Pr 
thirteen grains; diſtilled Water, in ſummer, fire be. 
drachms eight grains, in winter, five drachms eleven bot 
grains; Sea-water, in ſummer, ſix drachms twelve no 
grains, in winter ſix drachms 1 grains. | vel 
betty, . Water is an extremely ſubtile fluid, capable of per 
vading not only the minuteſt veſſels of animals, and WM 
vegetables, but, by means of preſſure, the ſolid bo- 
dies of metals, even the moſt folid and compact of 
mcom- all metals, Gold itſelf. This appears from an expe- 
preflivility. riment made by the gentlemen of the Florentine ach- 
demy: a hollow golden ball being filled with 9 
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the aperture cloſely ſecured, and the ball ſtrongly Wa ran 
fed, the Water oozed out in little drops all oven 
the ſurface of the metal; a proof both of the poro- | 
firy of the Gold, and of the ſubtility and incomprek , 
fibilicy of Water. That this fluid, nevertheleſs, con- poroſity, 
tains pores, or Vacuities between its particles, is evi- 
dent from its diſſolving a conſiderable quantity of 
{-veral kinds of Salts, without any ſenſible increaſe of 
its volume. 4 "4 | 
In a certain degree of cold, this fluid is converted 
into a folid, hard, tranſparent, elaſtic maſs, capable 
of being poliſhed like glaſs, and, when reduced to 
the ſame figure, producing the ſame effects as the 
magnifying and burning-glaſſes. We may properly, congela- 
with Boerhaave, look upon Ice as the natural ſtate of tion. 
Water; and its fluidity to proceed from external 
wamth, not, as that author alledges, from particles 
of fire intermixed. If particles of fire confined in 
| bodies were the cauſe of fluidity, quickſilver would 
: necefſarily contain more fire than Water does, as be- 
0 ing more fluid, and more permanently ſo; and yet 
. Voerhaave himſelf admits that quickſilver is far colder 
f than Water. | | 
N In a ſmall degree of heat, it exhales ſucceſſively in exhala- 
c vapours, which, caught in diſtilling veſſels, condenſe tion, 
0 into water again, unchanged in its quality. The 
J action of air and wind remarkably promote its evapo- 
„nion, the air imbibing and carrying off the watery 
n particles When made to boil, it is found to have 
* received the greateſt heat which it is ſuſceptible of: 
n bo ſtrongly ſoever the fire be raiſed after this pe- ebullition, 
© cod, the water will grow no hotter, provided the 
veſſel is open: hence we are furniſhed with one equal 
: ſtandard degree of heat for the graduation of ther- 
d mometers (e); and the freezing of water affords ano- 
b ther. It is obſervable, that if a phial or other veſ- 
of el of Water, however thin the glaſs, be kept in 
| boiling 
e) Boiling Feat.) Later experiments have ſhewn, that the heat of 


ling Water varies according to the purity of the Water itſelf, and 
ue gravity of the aumolphere. 
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Warzsz boiling Water, the Water in the phial will not bait, 
An cloſe veſſels where the vapour is perfectly con- 
— oP fined, Water may be heated to a conſiderably preater 
ion; degree than it wilt receive in open ones, and by this 
means its activity on certain bodies, or its power 
of diſſolving them, may be greatly increaſed: hence 
elaftic va - Papin's digeſtor. But this confinement of the vapour 
pour; is accompanied with great danger to the byſtanders, 
the yapour of Water when ſtrongly heated, being 
extremely elaſtic, ſo as to burſt even an Iron bomb- 
ſhell with violent exploſion. The extraordinary ex. 
panſive power of the ſteam of boiling Water is 
applied to valuable purpoſes in ſome machines, a 

particularly 1n the fire engine. 
augments Water added to burning Wax, Pitch, Reſin, Oil, 
| Fat, or other like ſuſtances, increaſes the flame. 
Without Water there can be no flame, this fluid be- 
ing the very baſis of the flame: when Coals, Wood, 
&c. are freed from all humidity, or reduced to a 
coal, they flame no longer. Not that Water contains 
in itſelf any thing truly inflammable, or that can 
ſerve as a pabulum of fire; but from its expanlive 
vapour proving a vehicle to the inflammable matter 
of the fuel, and carrying it up in an ignited ſtate, 
Hence it is obſerved, that in conflagrations, the 
throwing on of a little Water increaſes the fire. 
made hot Conſiderable degrees of heat and cold are produce 
and cold ble in Water, by the bare admixture of certain other 
_ bodies. By diſſolving in it ſome ſaline ſubſtances, 
| particularly Sal ammoniac and Mercury ſublimats, 
it becomes notably colder : on the other hand, if Ol 
of Vitriol be haſtily poured into cold Water, the 
mixture becomes inſtantly ſo hot, that the glaſs can- 

not be held in the hand. 

As a men- Water diſſolves all Salts, though not all with equal 
ſtruum for facility, or in equal quantity. It diffolves moſt eaſily 
„% the powder Sugars, and fixed alcalies; next to theft, 
ſome of the neutral Salts, as the Sal diureticus, folu- 
ble Tartar, Sal mirabile, common Salt, Sal ammo: 


niac, Sc. More difficultly, Nitre, Alum, Sue 
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milk; moſt difficultly of all, Borax, Tartar, vitri- Warna 
f olated Tartar, Salt of Sorrel. Its action is in general 
greatly promoted by heat and by agitation: by means 
s of theſe it may be made to take up a larger quan- 
; tity of moſt kinds of Salts than it is capable of 
e keeping diſſolved when thoſe cauſes are removed: 
n thus if boiling water be ſaturated with as much Salt 
5 as it will in that ſtate diſſolve, a part of the Salt 
8 will ſeparate as the liquor cools. Boerhaave alledges 
P that Water will not diſſolve any Salt without heat: 
, this is a mere play upon words, for by Water he 
n means Ice, —— When Water is overloaded with Salts Cryſtalli- 
* by means of heat, the part of the Salt which ſepa- 5272" ol 
rates on cooling generally concretes into ſolid maſſes, * 
b tranſparent, and of regular figures, and hence called 
by the chemiſts Cryftals, as having ſome reſemblance 
in appearance to the ſtones of that name. The 
author above-mentioned makes cold neceſſary to the 
cryſtallization of Salts : in this he is miſtaken ; for 
many Salts ſhoot into more perfect cryſtals, if the 
ſolution is kept in a gentle warmth that the water 
may ſlowly exhale, than if it 1s removed into a cold 
place : the Cryſtals of Sugar, called Sugar Candy, 
are always prepared in a hot room, and the ſame pro- 
ceſs is applicable to ſundry other Salts. There are 
therefore two diſtin& principles of cryſtallization : 
the one, a conſtant ſucceſſive exhalation of the Water 
by heat ; the other a diminution by cold of that power 
in the Water by which it held the Salt diſſſolved. 
Several chemiſts have given us experiments of the quantity 
quantity of particular Salts ſoluble in a certain quan- f _ 
tity of Water. Theſe experiments agree but ill with gyich it 
one another: one ſays, a pound of Water diſſolves diſſolves; 
two ounces of Salt-petre, another only ſix drachms : 
one, that a pound diſſolved an ounce of Arcanum 
wplicatum; another, as much again; one, that a 3 
pound of Water would take up no more than fix 
drachms of green Vitriol, another that it diſſolved 
four ounces and more: one, that Water will diſ- 
ſolve equal its own weight of Epſom Salt; and 
another that it will not diſſolve half its weight: 
Vol. I. - Dd and 
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drachms of brown Sugar Candy, nine drachms of 


of Sal mirabile, two drachms of volatile Salt of Sal 


Super-im- 
br We one Salt, will ſtill diſſolve a conſiderable portion of 
with Salts. another; when ſaturated with this, it will ftill take 


| WW A.T 23 
and the caſe is the ſame in otker Salts. I therefore 
made ſundry experiments of this kind myſelf, and 
found that one ounce of Water diſſolved two ounces 


of white powder Sugar, two ounces of brown poy. 
der Sugar, nine drachms of white Sugar Candy, nine 


Canary Sugar, one ounce of white Sal diureticus, one 
ounce of black Sal diureticus, one ounce of Epſom 
Salt, fix drachms of Sedlitz Salt, fix drachms of 
pure fixed alcaline Salt, half an ounce of white Vi. 
triol, half an ounce of Goſlarian Vitriol, half an 
ounce of Vitriol of Iron, three drachms and one 


ſcruple of Sal gem, three drachms of common 
Spring- ſalt, three drachms of Sea - ſalt, two drachms 


ammoniac, two drachms of crude Sal ammoniac, tuo 
drachms of Pot-aſh, two drachms of Cyprus Vitriol, 
one drachm and ten grains of purified Nitre, one 
drachm of antimoniated Nitre, one drachm of Sal 
prunell, one drachm of ſoluble Tartar, one drachm 
of the Sal embryonatum, one drachm of- the Salt of 
the Carlſbade baths, two ſcruples and a half of crude 
Alum, two ſcruples of Sal polychreſt, two ſcruples 
of the Salt of the Egra waters, half a drachm af 
drcanum duplicatum, half a drachm of vitriolated 
Tartar, one ſcruple of Sugar of Milk, one ſcruple 
of Sugar of Lead, one ſcruple of emetic Tartar, 
fifteen grains of Borax, ten grains of Salt of Sorre, 
five grains of white Tartar, five grains of cryſtals 
of Tartar. 
It is obſervable, that Water, when ſaturated with 


up a third, and thus ſucceſſively different ſorts, til 
ſix, ſeven or more are taken up by the ſame Water 
Thus four ounces of Water diſſolve only a drachn 
and a few grains of Alum, and will not touch an 
more of that Salt; but the ſame Water will diſſolve 
five drachms of Salt-petre, after this half an ounce 


of green Vitriol, then fix drachms of common — 
t 
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three drachms of ſoluble Tartar, and five drachms Warzz 
of Sugar: it will ſtill take up an ounce of fixed www 
alcaline Salt, though a precipitation now begins, as 
always happens upon the commixture of alcalies with 
aluminous and vitriolic ſolutions. In like manner 
four ounces of Water, ſaturated with half an ounce 
of Salt-petre, will diſſolve half an ounce of white 
* Vitriol, fix drachms of common Salt, ſix drachms of 
of Sal ammoniac, half an ounce of ſoluble Tartar, and 
7 after all theſe, a whole ounce of Sugar. 

Boerhaave obſerves, that there are ſome metallic precipi- 
Salts which Water will not diſſolve, as the thick fluid tates ſome : 


- metallic 


called Butter of Antimony. Butter of Antimony is {1,tjons; 
a ſolution of regulus of Antimony in marine acid 
which acid does not diſſolve that ſemi-metal unleſs 
the acid is highly concentrated, and, after it has diſ- 
ſolved it, lets it fall again on being diluted with 


Water. If he had ſaid, that ſome metallic bodies 


„ 


a will not diſſolve in diluted acids, and that when diſ- 
has ſolved in concentrated ones they are precipitated upon 
of diluting the liquor with Water, as Reſins are preci- 
ide pn 128 Spirit of Wine, the obſervation had 
en juſt. | 
7 Water diſſolves vegetable gums and mucilages, as as a men- 
ted Gum arabic, cherry-tree gum, Cc. and extracts the firuum for 


+ js > tabl 
gummy parts of concrete or inſpiſſated vegetable 2s pan pan) 


Juices, as Myrrh, Ammoniacum ; or of entire vege- ſubſtances; 

table matters, as Marſh-mallow roots, Quince -{teds, 

Ec. It likewiſe readily diſſolves and extracts the ge- 

latinous or glutinous parts of animals; hence ſoups, 

jellies, glues: bones themſelves are ſoftened, and all 

but their earth diſſolved by it, in Papin's digeſtor. 

Cold and hot water produce very different effects on 

ſome animal matters: the whites of eggs diſſolve or 

mingle with the former, but are coagulated by the 

latter and rendered indiſſoluble: ſome other animal 

matters alſo are rather hardened, than ſoftened or diſ- 

ſolved, by boiling Water. | | 

Water does not diſſolve or unite with earths, ſtones, its action 

metals, ſulphur, bitumens, nor any mineral body that ns 

, d 2 15 &c. y 
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is not manifeſtly ſaline ; nor vegetable oils or Reſins, 
or animal fats. — It extracts however ſome of the 
finer- parts of the eſſential - oils of vegetables, fo as 
to become impregnated with their flavour : hence the 
ſmell and taſte of diſtilled Waters. Oily and reſinous 
varniſhes, and oil-paintings, if a little warm Water is 
ſuffered to lie upon them tor ſome time, or if long ex. 
poſed to the weather, loſe their luſtre, and are at 
laſt deſtroyed. The Prince of Heſſe had the roof of 
his orangery painted at great expence by Dagly, after 
ſeeing, as a proof of the goodneſs of his varniſh, 
Water boiled over a coal-fire in a veſſel of varniſhed 
paper : the varniſh however, which ſtood this teſt, 
was deſtroyed by the weather in a few years. 

Cold Water corrodes alſo , ſome metallic bodies, 
Copper, Iron, Braſs, Lead, Tin; as we fee in the 
pipes and cocks of water-works, and in ſundry water- 
machines. It is obſervable, that Iron and Sulphur, 
on each of which, ſeparately, Water has no conſi- 


derable action, if mixed together and moiſtened with 


and Stoncs 


Water into the conſiſtence of pap, grow hot, and 
even burſt into actual flame. This fluid extracts fo 
much from the Regulus and from the glaſs of An- 
timony, as to become emetic : by ſtanding for a night 
in a copper veſſel, without heat, it contracts a diſagree- 
able cupreous taſte. Iron, heated red and quenched 
in Water, communicates a manifeſt taſte, eſpecially 
if the extinction is ſeveral times repeated; and Quick: 
ſilver boiled in Water is ſaid to impregnate the li- 
quor with the anthelmintic and and other virtues of 
that mineral. Langelot, by grinding Gold for a 
length of time, in a particular mill, reduced the 
metal to ſuch a degree of tenuity as to remain {ul- 
pended in Water. 

Stones alſo in certain circumſtances are ſubject to 
the action of this fluid. How often do we meet with 
Stones excavated by the dripping of Rain ? how 
ſmooth are they made in rivers by the attrition of the 


| Water? how crumbly do the hardeſt Stones become, 


by repeated ignition and extinction in Water! AY 
c 
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the Stones and Earths which burn into Quicklime, Warzx 
are, in that ſtate, in great part diſſolved by fimple &w— 
Water. &Y 

The bodies which are not acted on by pure Water, By the me- 
are all diſſoluble in it by the mediation of other ſub- diation of 
ſtances ; particularly of alcalies or acids. In this Ges dig 
light, Water may be called an univerſal menſtruum; folves all 
and it is the only menſtruum which can deſerve that bodles. 
name. Glaſs, Earths, the hard Stones,- Flint, Cry- 

ſtal, Sc. melted with ſeveral times their own weight of 

fixed alcaline Salt, diſſolve readily in Water along 

with the alcali, and may be diluted to any degree. 

Sulphur alſo is made ſoluble by fixed alcalies; and 

all metallic bodies by the compoſition! of Sulphur 

and alcali, or by acids. Water impregnated with 

fixt alcali, eſpecially if the alcali is rendered cauſtic 

by Quick-lime, diſſolves Hair, Feathers, Wool, ve- 

getable Reſins; and reduces oils and fats into Sope. 

Sundry Oils, Reſins, Balſams, are likewiſe rendered 

miſcible with Water, by yolk of eggs, Sugar, Al- 

monds, and other ſubſtances. The moſt intimate 
combination of oil with Water is that effected by 
fermentation: by this proceſs they are united into 

one apparently homogene fluid, an inflammable ſpi- 

rit.— Water and this ſpirit mingle readily together: 

but if either of them is previouſly combined with 

certain other bodies, they either will not unite at all, 

or not without letting go the ſubſtance which they 

held before in ſolution. Thus if Water be impreg- 
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f nated with fixed alcaline Salt, inflammable ſpirits, 
a howeyer ſhaken with the ſolution, will not mingle 
; with it, but float diſtinct upon the ſurface. On the 


other hand, if certain neutral Salts be diffolved in 
the Water, the Water will readily mingle with in- 


0 flammable ſpirits, and throw off the Salt, whence the 
h uſe of vinous ſpirits in promoting the cryſtallization 
* of Salts: and in like manner if reſinous bodies are 
F diſſolved in ſpirit, the ſpirit will let the Reſin go, and 
; unite with Water. 7g 
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Ware The pureſt of the common Waters leave in diſtilla. 
— tion a conſiderable portion of earthy matter: if the 
Earth left diſtilled Water be diſtilled over again, it leaves a 
non. little more earth, and this ſucceſſively for a great 
number of times. Boyle relates, that an ounce of 
Water, cautiouſly diſtilled over, in glaſs veſſels, two 
hundred times, yielded fix drachms of a white, light, 
inſipid earth, fixed in the fire, and indiſſoluble in 
Water. Newton and others ſuppoſe the Water in 
theſe experiments to be really converted into earth: 
Boerhaave ſuſpects the earth thus obtained to be no 
other than duſt that had been floating in the elabora- 
tory; though I have never obſerved ſuch duſt to be 
white, like the earth left in the diſtillation of Water, 
eleyatedin If the Water be evaporated in broad, ſhallow, open 
| ---- 0 veſſels, the reſiduum is much leſs than when diſtilled 
in cloſe ones, Even the Spring-waters which plenti- 
fully incruſtate tea-kettles with a ſtony matter, leave 
little or no earth on being boiled away with a large 

ſurface expoſed to the air, 
Marks of The purity of Water is judged, from its limpidity, 
the purity and want of ſmell and taſte; from its ſparkling or 
of Water. emitting air bubbles on being poured into a glaſs; 
from its comparative lightneſs ; from its depoſiting 
no ſediment in ſtanding ; from its ſoon growing hot, 
and ſoon becoming cold again, comparatively with other 
waters ; from its being comparatively warm in winter, 
and cold in ſummer; from its leaving little or no 
reſiduum on being evaporated or diſtilled ; from its 
eaſily lathering with ſope, boiling pulſe tender, and 
bleaching linen white; and from its readily paſſing 
through the body when drank. To which may be 
added, that the beſt Waters are thoſe which run 
through flinty or ſandy grounds, and from eaſt to 

welt, | 
Impure Some have endeavoured to correct impure Waters, 
Waters by boiling, ſuffering them to ſettle, then decant- 
W ing, and repeating theſe proceſſes ſeveral times: 
by ſuffering the Water to purefy, then decanting 
and putrefying it again: by boiling it with your 
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ſand, and afterwards filtering: by boiling it, and WarER 
after ſettling, adding a little Spirit of Vitriol: y 
analyſing the Water fo as to diſcover the offending 
matter, and then precipitating that matter by its con- 
traries. This laſt method appears to be the beſt ind 
moſt effeftual. — With regard to the preſervation of preſerva- 
Water, open wooden veſſels ſhould never be em- tion of 
loyed for that uſe; for in theſe it ſoon corrupts. — 
la laſs veſſels, well corked down and cemented, 

Water will keep for ages. A ſmall addition 
of Spirit of Vitriol or Spirit of Nitre will preſerve 
Water from putrefaction: at the time of uſing, the 
acid may be ſaturated and rendered innocent by a 
little Salt of Tartar, See page 394. 
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Of VEGETABLES i general. 


VEGE- EGETABLES are bodies of a regular organic 
"TABLES, ſtructure, analogous in ſome degree to that 
— of animals. They are furniſhed with a variety 


of vegpta- of veſlels for receiving, tranſmitting, perſpiring dif- 
bles, ferent fluids ; with organs by which the aliment they 
imbibe from the earth, from water, or from the ait, 
is changed into new forms, into juices peculiar to par- 
ticular plants. No art can prepare or extract from 
the ſubſtances by which vegetables are ſupported, 
products in any reſpect ſimilar to thoſe elaborated in 
the bodies of vegetables themſelves. Diſſimilar plants, 


nouriſhed by one and the ſame ſoil, ſtill preſerve their 
ſpecific differences, not only in their external form, 


but in their intrinſic qualities. 

Differen- There are, however, very conſiderable differences 

firs, fm in, the quality of one and the ſame plant, from the 

ſoil, cli- ſoil, climate, ſeaſon, and other like circumſtances. 

mate; The finer aromatic herbs, naturally produced r ok 
' andy 


WWW 


Dre 


VEGETABLES in general. 


juxuriance of growth (a). Immoderately rainy ſea- 
ſons occaſion a like alteration without change of ſoil. 
The intenſely bitter Colocynth, a native of Perſia, 
almoſt entirely loſes its bitterneſs when raiſed on our 
hotbeds, and grows to ten, fifteen, twenty times its 
natural fize (8). . 1 
When 

(a) Exhaufted in a luxuriancy of growth.) It is a common obſer- 
vation, that trees which ſpread luxuriantly into branches, bear little 
fruit in compariſon of thoſe of the ſame kind which-are leſs exuberant : 
hence art, by ſtunting their growth, increaſes their fertility, and at 
the ſame time improves. the quality of the fruit. Mr. du Humel ſup- 
poles, with great probability, that the improvements made by grafting 
proceed wholly from the check given to the increaſe of the woody part: 
and hence he infers, that the beſt bearing trees muſt be thoſe where the 
graft is ſo remote from the nature of the ſtock, as to be but juſt ſupported 
or kept alive by it. >, 

(b) Spontaneous wegetables.] A. due attention to the circumſtances 
in which particular vegetables are ſpontaneouſly produced, leads direct- 
jy to the ſure and ſucceſsful means of cultivating them by art. Lin- 
nzus juſtly obſerves (in a curious paper upon this ſubject in the firſt 
volume of the Swediſh Acts) that the Aire diene given in many books 
of gardening are founded in empyriciſm or random practice; and that 
it is from wild plants alone that a rational method of culture can be 
deduced; that all plants grow ſomewhere wild, and that the buſineſs 
of art is to imitate their natural climate. By climate is underſtood the 
joint concurrence of earth, air, water, and heat. ” 

The earths or ſoils in which vegetables „ are far from being the 
imple bodies mentioned under that head in the foregoing you : they 
are compounded of all the kinds of mineral earths, and of that into 
which animal and vegetable ſubſtances themſelves are reſolved by pu- 
trefaction, blended together in various proportions, - They may, ne- 
rerthelels, be commodiouſly ranged, in regard to the preſent view, into 
four claſſes, according to the particular ingredient which prevails in 
the compoſition : (1.) Clayie, (2.) chalky, (3-) ſandy, including thoſe 
which abound either with ſand itſelf, or with ſuch other earthy or 
tony particles as do not in the leaſt imbibe or are affected by water 
and (4.) black vegetable and animal mould. Each of theſe foils pro- 

uces plants peculiar to itſelf, and which degenerate or periſh in others. 
is on ſandy. hills that the Fir and other reſinous trees attain to their 
our, and ſhed their Turpentines and Balſams : the Galeopſes, as the 
abovementioned author —— are the natural growth of black 
cath, and die in ſand, whilſt Ornithopus flouriſhes in ſand, and periſhes 
in 2 black mould. 

Under air may be included the viciſſitudes of ſolar light diffuſed 
throughout the atmoſphere; which light ſeems to affect vegetables in- 

ependently of heat, and in a manner hitherto inexplicable. All plants 
don weak and ſlender in the confined air of hot-houſes, and 3 

an 
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ſandy grounds, if removed into moiſt rich ones, in- Von - 
creaſe in bulk, but loſe greatly of their fragrance, TABLES. 
as if their active principles were exhauſted in a 
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TABLES. part imbibed by the plant, and appear to be unſub. 
—— duable by its digeſtive powers. Hence vegetables 


VEGETABLES 7 general. 
When mineral Salts abound in the ſoil, they are in 


produced 


and much more ſo if the ſolar light is excluded. Plants whoſe flowery 


are naturally the moſt odoriferous, if raiſed in a perfectly dark — 
ower 


with all the canes. of warmth, moiſture, &c. either do not 
at all, or bring fort 
mine tree, whilft it covers the outfide of a wall with its fragrant flow 


flowers which have hardly any ſmell. The J- 


is not obſerved to produce a ſingle one upon ſuch branches as haye 
forced their way within, even into a warm, an airy, and a light room, 
High hills in different parts of the world, the Lapland crags, the 
Alps, Olympus, and Ararat, bring forth ſimilar plants, many of which 
are never met with in lower grounds. Theſe plants grow extremely 

uick, nature making amends for their ſnortneſs of ſummer, by a con- 
tinual agitation and renewal of air: they are ſmall, but loaded with 
innumerable ſeeds. Removed into gardens, they grow more ſlowly to 
a larger fize, but abort, or produce little fruit. 

River, ſtagnant, ſpring, and ſea-waters, and watery and dry ſoils, 
have each their peculiar plants : ſucculent plants rot from the quantity 
of water which many others require. It is obſervable, however, that 
land as well as aquatic vegetables may be raiſed and ſupported for a 
length of time, by placing the little roots, waſhed clean from earth, 
in water alone. It ſeems as if water and air, or the contents of waters 
and of the atmoſphere, were univerſally the immediate matter which 
affords aliment to vegetables ; as if the earth ſerved only as a matrix 
for vegetables to keep them firm, and to preſerve moiſture about the 
roots; as if the difference of foils conſiſted wholly in their being more 
or leſs ſoft or compact, ſo as to be eaſily or aifficultly penetrated by the 


tender roots, and in their more or leſs readily imbibing and effeQually 


retaining water. Thus clay abſorbs water very flowly and difficultl, 
its particles expanding in proportion as they are moiſtened, ſo as to pre- 
vent the further progreſs of the liquor: it water be poured into a can 
ty made in a lump of dry clay, great part of it evaporates without be- 
ing ſoaked in. Chalk on the other hand very quickly imbibes water, 
tranſmits it to every part of the maſs, and does not eaſily let it go; 
whilſt ſand ſuffers it to percolate inſtantaneouſly through the interſtice 
of the grains, without imbibing any into its ſubſtance. i 
With regard to heat, the plants of the torrid zone require, according 
to Linnzus, between the fiftieth and ſixtieth degree of Fahrenheit! 
thermometer; thoſe of the temperately warm, as the ſouthern parts of 
Europe, the Cape, Japan, China, between the thirtieth and fortieth; 
thoſe of the temparately cold, not above thirty-eight. Theſe ſcem b 
be nearly the mean degrees of heat of the reſpective climates. The 
plants of cold climates will not bear the heat of warm ones, any more 
than thoſe of the warm can ſupport the cold : ſome of the Cape plants 
in the heat of the torrid zone, grew at firſt amazingly, but ſoon after 
they loſt their leaves, and were Au eulch) kept alive. In this, howebel, 
there is a conſiderable latitude : plants may be raiſed in a climate 1 
their own, provided the difference is not very great; by degrees 
become as it were naturalized to it; if once they have produced i g 
theſe ſeeds are much leſs apt to miſcarry, and produce hardier Pan 
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than ſuch as are brought immediately from their native WW 
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VEGETABLES tt general. 


roduced in nitrous grounds, or in ſuch as have been Vecs- 
— dunged, are often found to participate of TABLES. 
Nitre; and thoſe on the ſea-coaſts, of marine Salt 


though 


hacco, from ſeeds of our own growth, ripens a month ſooner than 
ſuch as is raiſed from foreign leeds. | 

It was by following nature, that the ingenious botaniſt above-men- 
tioned has been ſo ſucceſsful in bringing up the vaſt variety of plants 
that have fallen under his care. The ru caule unifloro faliis ternatis 
was ſome time ago, he tells us, thought incapable of being raiſed about 
Stockholm, till attention to its natural climate taught to keep it cover- 
ed with ſnow during the winter and great part of the ſpring. Muſa, 
the moſt ſpecious plant in nature, had ſtood near an hundred years in 
the Dutch botanic garden, and could not be made to blow: on con- 
fdering that its native country is Surinam, where the weather is d 
for one half year and rainy next, it was kept long without water, and af- 
terwards kept watered abundantly : it now flowered, and perfected its 
fruit; and by the ſame management another Muſa was made to flower 
the next year. 

He obſeryes, that we can eaſily imitate nature in regard to earth, 
unter, and the degree of heat; and wiſhes we could equally imitate 
ber in the renewals and agitations of air. This alſo it is in the power 
of at to effect. The principle, that warm air aſcends above cold, 
affords means of obtaining conſtant changes and ſucceſſions of air 
wherever there is warmth and cold. 

Dr. Hales has applied this principle to the improvement of common 
hotbeds. If an aperture is made in the top of one end of the frame, 
and at the bottom of the other, and a deſcending pipe inſerted into 
this laſt, a ſtream of freſh air will paſs continually. over the furface of 
the bed. This air may be warmed before its admiſſion, by carrying the 
pipe that conveys it through the hot dung. | 550 

What is here effected by the heat of dung, may be done in hot-houſes 
by that of fire. A ipe heated by the fire, and reaching to a conſide- 
rable height in the — will occaſion a continual circulation of the 
ur in the houſe, that which is warmed in the pipe aſcending, whilſt the 
colder air at the bottom comes in to apply its place, and receiving 
warmth from the tube, aſcends in like manner, and this uninterrupted- 
ly whilt the heat continues. If the lower part of the pipe is made to 
communicate with the external air, it will bring in freſh. If the fire- 
place opens, immediately or by a pipe, into the houſe, the colder part of 
the air at the bottom will paſs off through the fire (for fire requires a large 
quantity of air for its ſupport,) whillt freſh air is brought in and warm- 
ed by the other pipe. 

Stronger and more ſudden agitations of air, ſufficient to raiſe a mo- 
(erate wind among the plants, may be obtained occaſionally by mechanic 
impulſe. I have made the outer and inner doors of the room, with a 

per cavity between them, ſerve for a ventilator, the cheek which 

unds the cavity on one fide being made of a circular curvature, that 
the inner door, in its motion backwards and forwards, may fit cloſe 
do it all the way, The inner door is furniſhed with a valve at bottom, 
which on pulling the door backwards receives a part of the air of the 
houſe into the cavi , and with another at top, by which, on puſhing 
the door forwards, the air is forced out again with ſtrength enough to 
The a conſiderable ſhake to almoſt all the plants in a large hot-houſe, 

e outer door alſo is furniſhed with valves, through which, by a few 
reciprocation 
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Vecz. though no marks'of either of thoſe Salts can he dif. 
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TABLES. covered in other plants of the ſame ſpecies raiſed in the 
[different ſoils (e). From inattention to this circun. Ml fo 
ſtance, ſome of thoſe who called chemiſtry in aid for lok 
the examination of vegetables, have erroneouſly pal 
aſcribed to all the plants of one ſpecies, ſaline in. «i! 
gredients which had been caſually abſorbed by n Ml # 
individual. | ba 
and age. Plants differ likewiſe remarkably in their quality a | 
| different periods of their growth. Thus ſundry roots, 
which examined early in the ſpring, are found to be 4 
highly aromatic (d), become leſs and leſs ſo in pro- ( 
1 lil; „ ee portion Wil. 
£41 1591 | | | 
: reciprocations of the inner door, the external air is plentifuily pumped (7. 
in, or the internal air driven out, all the valves being made to o nc 
- occaſionally outwards or inwards, and ſecured on either fide with a 
buttons. | | | Ci 
cc) Vegetables imbibe Salts from the ſoil.) Henckel, in his Flora ſa- the 
. turnizans, carries this point ſo far, as to ſuppoſe that plants growing þ 
about mines or in metallic countries, abſorb from the earth particles of 
the ſeveral metals whoſe ores are there to be met with, and that plants 
are ſometimes thus naturally impregnated with Silver and with Gold, in 
.as well as with the baſer metals, and with the poiſonous metallic body 
Arſenic. He mentions ſeveral fabulous ſtories in proof this opinion, up 
There is not one well atteſted example of an 2 ſubſtance being 
diſcovered in vegetables, except Iron; of which a minute portion has 
been found in all the vegetable matters that have been examined with poir 
that view, whatever kind of ſoil they were produced in. See p. 111, well 
The ſame celebrated chemiſt imagines, that roots or ſeeds planted in the 
earths that have been impregnated with colouring matters, will imbibe quit 
the colour, and tranſmit it unaltered to the flowers. This alſo is ex- 1 
tremely queſtionable. If the ſtems indeed of ſundry white flowers, as the 
the Lily, be placed in certain coloured liquors, as the red or purple gen 
«juices of berries, ſo. much of the juice is ſaid to ariſe in a few hours plan 
through the ſtem into the veſſels of the flower, as to variegate it Mir 
with ſtreaks of its own colour. But when the plant is taken entire, litt. 
and its roots ſet in the ſame coloured liquors, the flower receives from in tl 
them no viſible tincture: the colouring matter in one caſe paſſing barely bria 
through the tubulous ſtem, whilſt in the other it paſſes through the of t 
whole vaſcular ſyſtem, and is changed and aſſimilated by the digeſtive rud 
powers of the plant. ime 
(4) Roots, in ſpring.) The roots of plants have been generally ſup- a re 
poſed to be in their greateſt degree of perfection in the autumn, whe! by t 
the leaves begin to fall off: but this appears rarely, if ever, to be the gra 
caſe. Thus much ſcems univerſally to obtain, that when plants hart tray 
run up to flower, the roots prove much weaker in ſmell an taſte, a you 
their juices more crude and watery than before that period; that att hay 
| lowering, the roots of annual and biennial plants continue to 760 0 
more and more effete till they periſh ; and that thoſe of perennia» 10 mull 
Wat 


not recover their vigour till the enſuing ſpring: it is when the yr 
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tion as the leaves and ſtalks ariſe: the leaves in VEOE- 
the mean time grow ſtronger. and ſtronger, till the TABLES, 
gowers are ready to burſt forth, and then begin to 


Iofe of their fragrancy, as if the finer and more grateful 
parts were tranſmitted to the flowers and ſeeds. How 
different are the common culinary herbs at different 
ages; and fruits in their different ſtates of maturity. 8 


NATIVE PRINCIPLES of VECE TABLES. 


HE ſubſtances naturally contained in vegetables, The native 
and ſeparable from them by art, are, (1.) Gum, principles; 


2.) Reſin, (3.) a ſubtile Oil, (4.) Camphor, (5.) 
a groſs Oil, and (6.) a ſaline matter; together with 
( Phlegm or Water, intimately blended with theſe, 
and which ſerves as a vehicle to dilute and fit them for 
dtculation; and (8.) an earthy ſubſtance, which is 
the baſis of all vegetable bodies, the principle on 
yhich their firmneſs and ſolidity depends. | 


in water into a viſcous or glutinous liquid, not acted 
upon by vinous ſpirits or by Oils (e), not volatile 
in 


going to puſh forth its firſt leaves, that it is ſtrongeſt in medicinal as 
well as vegetative power. Whether biennial roots are moſt vigorous at 
the falling of the firſt year's leaves, or the ſhooting of the next, is not 
quite ſo clear. | 
The moſt perfect ſtate of the leaves of plants is ſaid to be juſt before 
the __—_—_— of the flower. - This ruls is alſo very far from being 
general: 8 it holds principally, if not ſolely, in the herbaceous 
plants, or thoſe which die to the ground in winter. The leaves of 
Mint, and ſundry other aromatic herbs, diſcover in the ſpring very 
little of the ſtrong flavour by which they are ſo eminently diſtinguiſhed 
n their more advanced ſtate ; whilſt on the contrary, thoſe of the Sweet- 
ar, and ſome other odoriferous ſhrubs, loſe much, before they flower, 
of the fragrance which they had in the ſpring. The young buds or 
nudiments of the leaves of the black poplar tree have a ſtrong fragrant 
me] approaching to that of Storax, — yield, on a chemical analyſis, 
a relinous extract not greatly different from that valuable exotic Reſin: 
the time that the leaves have attained to their full growth, their fra- 
Fance is exhauſted. The fineſt Tea, according to the accounts of 
arellers, is the earlieſt leaves of the Shrub, gathered whilſt they are 
ung; thoſe which ſucceed them, and the firſt ones when grown old, 

wing leſs and leſs of the admired flavour. 
{e) Gums not acted upon by Oils.) Though pure dry Gums. are not 
miſcible with, or in the leaſt affected by Oils, yet when ſoftened" with 
"ar into a mucilage or thick liquid, they unite caſily by triture or 
| agitation, 


Gums are inſipid and inodorous ſubſtances, ſoluble Gum, 
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Reſins, 


Eſſential 
Oil, 


Narive in the heat of boiling water, not fuſible or inflan. 
Pzinci- mable in the fire. They are commonly called Musil. 
ges when ſoftened with water, or when conſidered x; 
—— blended with the other principles of vegetables; and 


PLES, 


agitation, with Oils both expreſſed and diſtilled, into a milky or by- 
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Gums, when ſeparated in a pure ſolid dry ſtate, 

Resins are ſoluble in vinous ſpirits and in Oils, 
not ated upon by water, not volatile in the heat of 
boiling water, fuſible in a ſmall degree of heat, and 
readily inflammable on the contact of any flamin 
or ignited body : of themſelves they have no ſmell; 
but they often retain, or have induſtriouſly preſeryed 
in them a part of the odorous principle, and are 
nevertheleſs looked upon as pure Reſins, In their 
liquid ſtate they are called Balſams, and when com- 
bined with any conſiderable portion of Gum, Gumny- 
reſins. 

The SvuBTILE O1Ls are ſapid and odorous, ſoluble 
in Spirit of Wine, miſcible with the groſſer Oils 
not miſcible with water, totally volatile in the heat of 
boiling water, very readily inflammable. It is in theſe, 
that the odours of almoſt all vegetables, and of 
many the taſtes, alſo reſide ; whence they are called 
Eſſential. The Oil itſelf however is not the imme- 
diate principle of ſmell : it contains a far more ſub- 
tile ſubſtance, of which the Oil is only the matrix 
on which the ſmell wholly depends, and whole par- 
ticular nature is wholly unknown. If an odorous 
Oil be expoſed for a length of time to the air, it wil 
almoſt entirely loſe its ſmell without ſuffering any 
conſiderable diminution of its weight (J). 

CAMPHORS 


tyraceous compound; which may be largely diluted with water, with- 
out any ſeparation of the Oil and Gum. From this property of Gum, 
we are enabled to mingle oily and reſinous bodies with watery 1quor 
for medicinal uſe, more effectually than by any other means as Je 
diſcovered. "NS Lg 
Y Odorous Oils loſe their odour in the air.) Their ſmell is _ 
in great meaſure imbibed by water: on agitating the Oil repeate ſ 
with freſh parcels of water, nearly all its ſmell will be by 2 
communicated to the aqueous fluid, without much loſs of the 5 
of the Oil. This ſubtile odoriferous principle is called by Boerhaal 
Spiritus rector, or the preſiding Spirit of plants, 
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Caurhoxs are ſolid concretes, ſoluble in vinous Native 
ſpirits, in Oils, and in mineral acids, particularly Pzinci- 
the nitrous, not acted upon by water, totally vo- PLEs. 
late in the heat of boiling water, eaſily fuſible, ">= 
highly inflammable, ſubliming unchanged in cloſe __ 
veſſels, without leaving any feces. Their ſolubility 
in Aqua fortis, and their totally ariſing not only in 
diſtillation with water, but when committed to the 
fire without any addition, readily diſtinguiſh them 
from Reſins and coagulated Oils, with which they have 
often been confounded. They have always a ſtrong 
pungent ſmell, reſembling that of the ſubject, and 
do not loſe their ſmell like eſſential Oils, but retain 
it ſo long as any of the Camphor itſelf remains un- 
exhaled. 

The GRoss Oils are inſipid and inodorous, not Expreſſed 
miſcible with water or with vinous ſpirits, but readily 9%, 
with eſſential Oils, not volatile in the heat of boilin 
water, inflammable in the fire, Theſe are uſually 
extracted by expreſſion, and hence diſtinguiſhed by 
the name of Expreſſed or Expreſſible Oils. 

The native SALTs of vegetables have the general salt. 
characters of ſaline bodies, taſte, and ſolubility in | 
water: ſome diſſolve likewiſe in Spirit of Wine. 

They are of different kinds, ſweet, auſtere and acid 
= never alcaline, all alcaline Salts being creatures 

art, | 

Gums and Mucilages are found in greater or leſs 
quantity in all the vegetables that have been examined. 

The Oils and Salt are in many deficient, or in ſo 

{mall proportion as not to be ſeparable from the 

other principles but by a deſtructive analyſis, by a 

degree of fire which deſtroys the texture of the plant, 

and all its native qualities. No eſſential Oil, and 

much leſs a Camphor, is to be expected from inodo- 

rous vegetables; and no conſiderable Hr of 

ſaline matter from any but thoſe which are manifeſtly 

very ſweet or very acid. | 

| Vegetables when arrived at perfect growth, are ſub- Juices na- 

Jett, like animals, to ſpontaneous ruptures of the _ — 

vellels, and an effuſion of their contents, and to * 
| more 
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| N ATIVE more profuſe diſcharges on being wounded, The 
Prxinci- various Gums, Reſins, Balſams and gummy Reſins, 
PLES. brought from abroad for medicinal or mechanic uſes, 


are the natural juices of herbs, ſhrubs and trees, 
exuding in the warmer climates, ſpontaneouſly or from 
inciſions. Many of theſe kinds of products may be 


collected alſo in our own country. Thus, the Cherr 
and the Plum- tree bleed in ſummer a glutinous fluid, 


which on the exhalation of its aqueous part, con- 


cretes into a ſolid Gum; and thus the Pine and 
the Fir ſhed their balſamic or, oily and reſinous 
Juices. Our Poppies bleed Opium from their heads, 


Angelica, Maſterwort, Lovage, Cc. aromatic Gum- 
my reſins from their roots. 


Extracted The active principles of vegetables are ſeparable 


by art, 


vegetables, the principles in which their ſmell, their 
taſte, their medicinal activity, and their colours (x) 


more effectually and more perfectly by art, not only 


from the groſs carthy matter, but from admixtures of 
one another. As gummy and ſaline ſubſtances diſ- 
ſolve in water, they may be extracted from all the 
plants that contain them, by infuſion in that men- 
ſtruum; and in like manner, eſſential Oils and Reſins 
are got out by vinous ſpirits : where oily and reſinous 
matters are in large proportion, they are ſometimes 
ſeparable from the ſubject by boiling it in water, 
the Oil or Reſin melting out by the heat, and ariſing 
to the ſurface, indiſſoluble in the aqueous liquor: 


eſſential Oils and Camphor, which exhale in the heat 


of boiling water, may be collected in the watery 
vapour, pure from all the other principles of the 
lant. By theſe operations, the native juices of all 


reſide, 


(g) Colours.) Though many vegetables give out their colours, 
along with their ſmells and taſtes, to watery or to ſpirituous menſtrua, or 
to both; there are not a few whoſe colour is extracted neither by one 
nor by the other, nor by a mixture of the two; the blue flowers of 
Cyanus for inſtance. And indeed of the greater part of vegetable 
colours it is hard to ſay whether they depend upon a reſinous or 3 
gummy matter, or on ſome ditftinet principle. 

Water impregnated with certain ſaline ſubſtances extracts the colour- 


ing matter of ſundry vegetables more elfectually than pure water _ 
A a 0 
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felide, are obtained unaltered : the plant ſtill pre- Varive 
ſerves its original form and ſtructure, though robbed Princr- 


of all its peculiar qualities. 
I. GUMS ad RESINS, 


4 7 HEN Refins or effential Oils are intimately Guns 
blended with gummy and faline matter, as and RE- 
they generally are in vegetables, a part of the Reſin 1&3. 


or Oil will diſſolve in water along with the Gum, 


and a part of the Gum will diſſolve in Spirit of TinQures | 
Wine 15 with the Reſin. Hence ſpirituous tinc- fad in 


tures made from plants are not purely reſinous, but 
contain a part of their mucilage, whilſt watery in- 
fuſions participate of the Reſin and Oil, and conſe- 
quently of the taſte, ſmell, and medicinal virtue, 
teſiding in thoſe principles. There is ſcarcely any 
regetable, however reſinous, that does not give out 
ſome part of its virtue to water. 


o 


If plants be infuſed or boiled in water till that Pure ref 
menſtruum has èxtracted all it is capable of doing, vous tine» 
and afterwards digeſted in Spirit of Wine, the ſpiri sn: 


Vol. I. 5 E e tuous 


do: a ſubſequent addition of certain other Salts tenders it incapable 
of keeping in diſſolution thoſe particles which it had before taken up, 
and which of courſe muſt now ſettle hy degrees to the: bottom. Thus, 
if to a yellow decoction of Turtneric or a red one of madder roots, 
made in a watery ſolution of fixed alcaline Salt, we add a proper quan- 
ity of ſolution of Alum ; the yellow particles of the one and the ted 
of the other will ſeparate and ſubſide, and leave the liquor clear; At 
the fame time, the acid of the Alum being abſorbed by the alcaline 
balt, the aluminous earth falls down with the colouring matter, and 
dilutes and brightens the colour. Theſe kinds of preparations are 
commonly called Lakes. 

On what principle the tinging matter is here precipitated is not 
known, It ſeems as if the tinging particles themſelves had ſuffered an 
alteration from the action of the two Salts ; for though the liquor re- 
maining after the precipitation (which is no other than à ſolution of 


| Nrioſated Tartar) gains no colour from the Lake, it extracts a ſuffi- 


ciently deep tincture on digeſting it with a freſn parcel of the ſubject 
Which the Lake was made from. 

Solution of Alum precipitates likewiſe many vegetable colours that 

aue been extracted by water alone; and in this caſe alſo, a part of the 

earth of the Alum falls down along with the colouring partictes. On 

what foundation this happens we do not know. The whole affair re- 

— 1 mote thorough examination than has hitherto been beſtawed 

on it | | 

8 
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Guus tuous tincture thus obtained, will be merely reſinous 
and RE- theſe kinds of tinctures made from odoriferous or 
SINS. aromatic vegetables, have generally little flavour of 
H the ſubject, the more ſubtile part of the Reſin, or 
eſſential Oil, being either previouſly diſſolved by the 
water along with the gummy or ſaline matter, or 

Pure gum- diſſipated during the boiling, In like manner, if 
my infuſi- Spirit of Wine be applied at firſt, it will diſſolve the 
{2X46 Reſin and the Oil, and leave undiſſolved a part of 
the Gum or Mucilage, which may now be extracted 

by water, pure from any other principle, perfectly 

inſipid and inodorous. | 

Genera! The watery extractions from vegetables are named 
oblerva- infuſions or decoctions, according as they are prepared 
tions. by macerating or infuſing, or by boiling the plant 
in the water: the ſpirituous are named Yinfure,, 
eſſences, or elixirs, according as they have a leſs or 

33 degree of conſiſtence, or are leſs or more 

oaded with the ſoluble parts of the ſubject; when as 
thick as the native balſams or reſinous juices, they 
are called ſpirituous balſams, The method of making 
theſe preparations is too familiar to require any ex- 
planation in a wotk of this kind: what ſubſtances 
are adapted to one or the other treatment, will ap- 
pear from the examination of particular bodies in 
the following ſections. We ſhall here only obſerve 
in general, that though vinous ſpirits extract the 
odorous part of vegetables far more perfectly than 
water, yet the ſpirituous tincture diſcovers frequently 
leſs ſmell than the watery infuſion, the ſpirit ſeeming 

to cover or ccnceal the ſmell ; that both water and 
ſpirit diſſolve moſt readily the finer and more grate- 
ful parts of plants; that heat promotes the action 
of both menſtrua, and enables them more ſpeedily 
to take up along with thoſe, the groſſer and more 
ungrateful matter. If Sena, for inſtance, be infuſed 
in cold, or for a little time in warm water, the liquor 
will purge far more mildly than an infuſion made in 
hot water for a longer time, though both infuſions 


be reduced to the ſame degree of ſtrength, in regard 
to 
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to the quantity of matter diſſolved in them, by a Guns 
ſuitable 3 of the fluid. and R- 

By totally exhaling the fluid, the gummy or reſi- Ins. 
nous matter which it had taken up from the plant, is Ne? 
obtained in a ſolid form: theſe preparations are called, and ſpiri- 
not Gums and Reſins, as not being urely ſuch, but — ex- 
watery and ſpirituous or gummy and refinous extracts. 

An extract made by water, from a plant that has pre- 
viouſly undergone the action of ſpirit, may properly 
be called Gum or Mucilage; and one made by 


ſpirit, after water has performed its office, may be 


looked upon as a pure Reſin, A pure Reſin may be 
procured allo be evaporating a tincture made in Lirit 
at firſt, till it begins to grow thick, and then adding a 
quantity of water: the Reſin, indiſſoluble in * 
menſtruum, will ſeparate and fall to the bottom, 
whilſt the gummy parts before mixed with it, re- 
main ſuſpended in the water. <. 

In the making of extracts, it is 1 ne⸗ 
ceſſary to perform the evaporation with a gentle heat: 
in many caſes, the liquor may at firſt be kept boil- 
ing for a time over an open fire, but as ſoon as the 
matter begins to grow a little thick, it muſt be re- 
moved into a gentler heat, otherwiſe it will ſcarce be 
poſſible to prevent its burning to the veſſel, and con · 
tracting a diſagreeable empyreumatic ſmell and taſte; it 
is now to be placed in a water-bath, or rather poured into 
ſhallow flat veſſels, and exſiccated in a warm room. 

In the making of extracts for medicinal uſe, from p.agie we- 
draſtic vegetables, ſtrong boiling is oftentimes of ad- getables 
vantage, as it abates the: violence of the medicine, 8 
and renders its operation more mild and ſafe. For 
this purpoſe, the infuſion or decoction of the ſub- 
ect ſhould be made with a large quantity of water, 
that the liquor may be kept the longer boiling before 
Kt grows thick: the inſpiſſated matter may likewiſe 
be diſſolved afreſh, and the coction and inſpiſſation 
repeated, By this treatment, great alterations are 
made in vegetables, independently of the diſfipation 
of their volatile parts. Aſarum, a ſtrong emetic, 

Ec 2 treated 


* 


420 VEGETABLES in general. 
Gums with a large quantity of water, yields an extrag 
and RE- which proves merely purgative : if this be diſſolved 
SINS. afreſh, and again inſpiſſated, it loſes its purgative, and 
acquires a diuretic virtue: by a third inſpiſſation, it is 
changed from a diuretic to a ſudorific. In like man. 
ner, the violent emetic power of the white Helle. 
bore, and the cathartic of the black, are mitigated 
or deſtroyed by long coction: tobacco from a viru- 
lent emetic and cathartic, becomes a ſafe pectoral, 
attenuant and anodyne. The milder purgatives alſo, 
as Sena and Rhubarb, are proportionably weakened 

by a like treatment (5). | 


ss ENT IL. or 


Ess x- 1 
TIAL HEN odorous vegetables are boiled in water 
Orrs. for any conſiderable time, their ſmell is loſt 


both from the plant and from the decoction, the vo- 
latile Oil, in which the odour reſides, being diſſipated 
along with the ſteam of the boiling liquor. If the 
vapour which exhales, be caught and condenſed in 
proper veſſels, as the common ſtill, the Oil ſeparates 
from the diſtilled water, and ariſes to the ſurface or 
ſinks to the bottom according to its gravity. Where 
the quantity of Oil is very ſmall, it is moſt com- 
modiouſly taken off with a little Cotton: where the 
quantity is large, it is parted from the water by 
means of ſpout- receivers and ſeparating glaſſes con- 
trived for this uſe. 
Subjects. Theſe oils are obtainable only from odoriferous ve- 
| getables, but not equally from all of that claſs, nor 
proportionably to their degree of fragrance. The 
Violet, the Lily, the Narciſſus, the Hyacinth, and 
ſome other flowers of a delightful ſmell, even the 


damaſk Roſe itſelf, ſcarcely yield a drop of Oil, 2 
els 


% Draftic vegetables correfed.) The virulence of draſtic vegeta- 
bles is undoubtedly deſtroyed or abated by long continued boiling ; bit 
that by this proceſs they acquire the excellent diuretic, pectoral, ape- 
rient and other virtues aſcribed to them by ſome of the chemiſts, 1s 
not quite fo certain. Whatever may be m this, the preparations are 
by no means fit for general uſe, as it is impoſſible to adjuſt them to any 
fandaid in point of ſtrength, | 
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VEGETABLES in general. 


le6 ſome hundred weights are committed to the EssEx- 
operation at once : from ſuch quantities I have ſeen, TIAL 


in Italy, a little Oil obtained from them all. 
Eſſential Oils may be conſidered as little other than , 
ſubtile liquid Reſins or Balſams. By digeſtion ory 


heat they actually change into thick Balſams, and art fins. 


length into perfect, ſolid, brittle Reſins : diſtilled 
again in this ſtate, they till yield, like molt of the 
natural Reſins, a portion of fluid Oil, the groſſer re- 
ſinous matter remaining in the ſtill. By certain treat- 
ments, and by the admixture of concentrated mineral 
acids (i), a like change is producible in theſe Oils 
inſtantaneouſly. 1 
In moſt of the herbs, flowers, ſeeds, barks, or 
roots, that yield an eſſential Oil, the microſcope 
diſcovers ſhining reſinous particles: if theſe be care- 
fully picked out and ſeparated, the remaining mat- 
ter will no longer yield a ſingle drop of Oil. All 
herbs and trees, in proportion as they are the more 
reinous, yield the more Oil: the Larch, the Pine, 
and the Fir, which abound with Reſin, abound alſo 
with Oil, whilſt the Birch, the Beech, and the Oak, 
are as deficient in one. as in the other. The Tur- 
pentine and Fir-tree yield the moſt Oil of any vege- 
table ſubſtance known : hence the Oils of theſe 
are employed for the ſophiſtication of the more rare 
and coſtly. Next follows Savin, which affords an 
ounce and an half upon fixteen ounces. - Cloves, 
Nutmegs, &c. give the next largeſt quantity : after 
theſe come Mint, Marjoram, Spike, Saffafras, &c. 
all which yield a conſiderable proportion. The Oil 
of Juniper-berries is ſold very cheap, but we muſt 
e not 
(i) Eſential Oils with acids.) Theſe Oils unite difficultly with 
alcaline Salts, but ae readily with the concentrated mineral acids: 


with theſe laſt they form a thick butyraceous or ſolid conerete, 
which when freed from the redundant acid by ablution with wa- 


ber, proves in many reſpects ſimilar to Reſins : it has a reſinous taſte, 


liquefies/ in a ſmall heat, and totally diſſolves in reftified Spirit of 
ine. A great heat and ebullition, with a diſcharge of noxious fumes, 
commonly enſue upon mixing the Acid and the Oil: by a haſty addi- 


don of the concentrated nitrous ſpirit, moſt Oils may be actually ſet on 
Le. See page 237. 
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Esszu- not conclude from hence thee! theſe berries afford ay 
TIAL very large quantity, much t ateſt part of it be 
. ing comma oil of Taper: a about fix 
ounces of Oil were obtained from ſixteen pounds of 

| the berries (K). 

Their feat, Effential Oils reſide chiefly in the rinds, fine leayes 
| flowers and feeds of plants, and commonly in parti. 
cular cells diſtributed through thoſe parts. In freſh 
vegetables, the Oil is blended with watery moiſture; 
and hence when recent plants are committed to diſtil. 
lation, very little Oil is obtained in a ſeparate ſtate, 
Dry plants yield more Oil, but here again there is 
another inconvenience, the more ſubtile, volatile and 
| fragrant parts exhaling in the exſiccation along with 
Piferen- the aqueous humidity, Moſt eſſential Oils, however, 
eeoaccord- are uſually diſtilled from dry plants: the exſicca 
ſubie is tion ſhould be performed with care, not in the ſun, 
ved freſh much leſs by fire, but in a moderately warm ſhady 
. place (U. f 
Of the difference betwixt the Oils obtained from 
recent and dry vegetables, we have a notable inftance 
in Citron-peels. Let the freſh peel be diſtilled in 
the heat of a water- bath without addition, and the 
dry peel with water in the common manner: compare 
the two Oils together, and they will be found ex- 
tremely different; the firſt highly ſubtile, volatile, 
penetrating, and truly ethereal; the latter far groſſer, 
of a thicker conſiſtence, not near ſo agreeable in ſmell 
or taſte, approaching more to the nature of Reſins 
or Balſams, the conſiſtence of which laſt it acquires 
ſpontaneouſly upon keeping for a few years, The ſame 
thing holds alſo, though not in an equal degree, in 
all odoriferous vegetables: even from freſh ones ve 
obtain two kinds of eſſential Oil, one groſler, and 
the other more ſubtile, | 


Ih 


% Quantity of Oil.J An aecount of the quantity ef Oil obtained 
ſrem ferent Jöbtanget may be ſeen in = Practical chen g, 
284 39. | i 
0% Exfccation of plants for effential Oil.y Prints are rardy died 

with us, in order to increale the yield of their eſſentia Oil, | 
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In the diſtillation of eſſential Oils, regard muſt be Esssx- 
had to their degree of volatility or ponderoſity ; ſome 111 
requiring for their elevation a conſiderable fire, which 01s. 
would be injurious to others, by diſſipating or alter- ENTITY 
ing their more ſubtile parts. A few, as thoſe of obtawing 
Citron-peel, and ſome tender leaves and flowers, may em. 


be commodiouſly drawn in a water-bath without any 
addition (n); but much the greater number require 
the ſubject to be boiled in water over a naked fire. 
The water ſerves here both as a menſtruum to diſſolve 
and diſunite the gummy and mucilaginous parts, in 
which the oily ones were entangled, and as a vehicle to 
carry up the Oil; as alſo, to ſecure the plant from 
burning to the veſſel. The quantity of water may 


be about three or four rimes as great as that of rhe 
ſubject to be diſtilled, 


Compact ſubſtances are to be previouſly macerated Ute of fa- 


in the water for three or four days, that the Oil may j"* 


be the more effectually extricated, To every ten 
quarts of water may be added two or three handfuls 
of common Salt : this not only promotes the action 
of the water, and prevents the fermentation or putre- 
faction, which vegetables infuſions are liable of them- 
ſelves to run into, but likewiſe increaſes the weight of 
the fluid, renders it capable of bearing a greater heat, 
and thus enables it to elevate more readily the groſſer 
and more ſluggiſh Oils (z). | 
Ee 4 Some 


(m) Diſtillation of Oils in a water-bath.) The eſſential Oils of many 
odoriferous plants are eaſily obtained in the higheſt degree of perfection, 
by diftilling them with the vapour of water kept ſomewhat below boil- 
* The Oil of Lavender flowers, of Roſemary tops in bloom, thus 
diſtilled, are quite colourleſs, very light, in appearance almoſt like pure 
Spirit of Wine, exquiſitely retaining the native odour of the flowers, 
without any of that ſtrong diſagreeable ſcent perceived in thoſe ob- 
tained by violent coction of the plant in large quantities of water. The 
common ſtill is eaſily adapted to this purpoſe, by fixing a hair-cloth 
immediately over the ſurface of the water, and placing the herb upon 
it, ſo as to ariſe quite into the head. 

_ (n) Salt renders the water ſuſceptible of greater heat.) In this inten- 
tion, the addition of Salt may poſſibly be of ſome uſe; but what ſer- 
vice it is capable of doing during the maceration does not appear. In 
that part of the operation, it ſhould ſeem to he raiher injurious, as it 
tends to harden inſtead of . ſoftening the ſubject, and to impede initead 
of promoting the action of the water. There is no oecaſion for avy 
| | other 
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Some employ for theſe purpoſes other ſaline addi. 
tions, as regenerated Sea-ſalt, the Sal digeſtiyum, 
Glauber's Sal mirabile, mineral acid ſpirits, crude 
Tartar, and fixed alcaline Salts. The two laſt are 
by no means to be commended : Tartar, as contain. 
ing itſelf a groſs oily matter, and being very difficult 
of ſolution, can at beſt do little ſervice; and alcalies, 
though they powerfully promote the reſolution of the 
ſubject, yet at the ſame time entangle and detain 


the Oil, forming with it a ſaponaceous concrete, 
With regard to acids, Homberg relates, that from 
Fennel ſceds and Roſes a much larger quantity of 


By inciſion 


Oil was obtained when Spirit of Salt or Oil of Vi. 


triol were added, than when the ſubjects were mace- 


rated for an equal length of time without thoſe ad- 
ditions, But if the Oil thus obtained was really in 
greater 1 it was ſurely inferior in quality: 
theſe acids alter the quality of all diſtilled Oils, and 
diſpoſe them to a reſinous conſiſtence. 

Some vegetable matters, particularly the rinds of 
Citrons, Lemons, Oranges, yield a part of their eſ- 
ſential Oil upon bare incifion. By this ſimple pro- 
ceſs, an Oil is prepared from Citron-peel, in Italy, 
more ſubtile * volatile than that obtained by diſ- 
tillation. The fruit is rolled upon a plate ſtuck full 
of ſharp points; by which many thouſands of punc- 
tures are made at once in the rind, and the oily cells 
laid open : the oil which thus exudes, is received in 
a veſſel placed underneath, and what ſtill remains in 
the peel is afterwards extracted by diſtillation, Hoff- 
mann relates, that the Italian Oil of Citron-peel, or 


Oleum de cedro, is ſo light as to ſwim upon Spirit of 


Wine, 


other addition than plain water : the moſt compact woods, duly raſped 
or ſhaved, will be ſufficiently penetrated by maceration in water, al 

the ſubſequent diſtillation with a boillng heat, to give over all the ef- 
ſentjal Oil they contain. With regard to the preventing of putrefaCtion, 
it thould ſeem, that in proportion as the Salt prevents that proceſe, it 
prevents the effect expected from the maceration ; the opening, a8 it 13 
called, or reſolution of the ſubject here required, being no other than 
the early ſtage of a general proceſs, which, in its a vanced (tate, 1 
termed putrefaction. 
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Wine; but I have always obſerved it to fall to the bot - Esszx- 
tom: probably he made the experiment with a phleg- TIAL 


matic ſpirit. — | Orrs. 
The eſſential Oils obtained from different vegeta- go”? 
bles, differ from one another, not only in ſmell and of the Oils 
taſte like the vegetables themſelves, but in ſundry gn different 
other reſpects. Some are ſo heavy as to ſink in wa- * 


ter; ſuch as thoſe of the Indian aromatics, Cinna- 


mon, Cloves, Saſſafras, Sc. Others, and indeed 
the greater number, ſwim on water (o). The Oils of 
Lavender, Balm, Roſemary, Savin, if carefully diſ- 
us tilled, 
(ej Gravity of Oils.) As there are conſiderable differences in the 
gravity of the Oils of certain vegetables, ſome have 8 to diſtin- 
guiſh, upon this principle, the genuine Oils from the ſophiſticated, or 
the Oil of one ſubſtance from that of another. A. further examination 
ſhews, that the gravity can be no certain teſt ; that one and the ſame 
ſubje& yields, at the beginning and end of the diſtillation, Oils more 
diferent in gravity than thoſe obtained from different ſubje&ts. How 
nearly ſome eſſential Oils, that are very diſſimilar in their other qua- 
lities, approach in ſpecific gravity, and how nearly the groſs expreſſed 
Oils approach to ſome of the eſſential, will appear from the followin 


table. The proportional weight of rain-water, as in other tables 
this kind, is 1,000, : 


Eſſential Oil of Safſafras < * 50 ” a 


+ :; 0,094 

of Cinnamon - - - - 1,035 

of Cloves „ es. = 

of Fennel 0 - . N 

of Dill — - * 994 

of Penny-royal - 9 7 «1 

of Cummin - - - n 

of Mint - — - «, 

of Nutmegs - - - 1 

of Tanſy - . — - 2946 

of Caraway Seeds - - - 2940 

of Origanum - - - «  . -_ 

| of Spike - - - - »936 
of Roſem - — - — »934 

of Juniper-berries — - * 

of Oranges - - * - 888 

of Turpentine - - - 3 
Expreſſed Oil of Linſeed — — n 
of Olives — - - P 

of Rapeſeed 2 - „„ 


Theſe are the gravities of the particular ſpecimens examined; and of 
moſt of them we ſhall ſeldom perhaps meet with another ſpecimen, that 
does not differ as much from the ſame Oil in the table, as that in the 
table does from the Oil next to it, 18 
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Esszu- tilled, prove limpid and colourleſs, whilſt that cf 
IAL Spike is greeniſh yellow; of Thyme and Savoy 
O13. browniſh ; of Wormwood, brown or greeniſh black: bo 
of common Camomite, blue; of Milfoil, ſometimes 

blue and ſometimes green; of Cloves, Cinnamon, th 
Saſſafras, at firſt colourleſs, changing by age to a ſex 
yellowiſh, and at length to a reddiſh-brown colour. = 
Thoſe of Aniſeeds and Rue congeal and become con. * 
ſiſtent in cold weather, whilſt moſt of the others pre. 8 
ſerve their fluidiſtꝛ . = 
How to be... Edlential Oils, as being fraught with 2 very vol. f. 
kept. tile odoriferous principle, ſhould be carefully pre- , 
ſerved from the air. They are beſt kept in glaſs ; 
bottles fitted with ground glaſs ſtoppers, not in 2 
warm, but in a cool and dry place. Warmth pro- 1 
motes not only the diſſipation of their ſubtile fra. by 
grant part, but likewiſe their difpoſition to become 
reſinous, : | 
Their The dearer eſſential Oils are frequently adulterated 
adultera- with Oil of Turpentine, expreſſed Oils, Spirit of 
ue. Wine, Oc. An admixture of Spirit may be dil 
covered, by pouring a little of the ſuſpected Oil into 
water: if the water grows milky, and the quantity of 
Oil viſibly leſs, we may be ſure that this adulteration 
has been practiſed : if no milkineſs appears, we may 
be ſatisfied that the Oil has no mixture of ſpirit, — 
Expreſſed Oils are diſcovered by adding a quantity 
of ſpirit which will diſſolve the eſſential, and leave 
the expreſſed behind. Oil of Turpentine is dil. 
tinguiſhed by moiſtening a bit of cloth with the mixed 
Oil, and ſetting it in a gentle warmth : the ſmell of 
genuine Oil will ſoon be diſſipated, that of Turpen- 
tine remaining. The Oil of Turpentine is apt like- 
wiſe to diſſolve the Oil painting on the bottles in 
which theſe kinds of preparations are uſually kept in 
the ſhops (p). | JIE 


5 Though 


(þ) Adulteration of effential Oils.] As all eſſential Oils agree in the 
general properties of ſolubility in Spirit of Wine, indiſſolubility in wa- 
ter, miſctbility. with water by the mediation of Mucilages, Sugar, or 
yolk of eggs, volatility in the heat of boiling water, Sc. it is 15 
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f Though all eſſential Oils diſtil freely along with Exs2u- 
0 boiling Water, there are many which cannot be ele- TIAL - 
vated by the heat that boiling water communicates O1%s- 
$ through the fides of another veſſel. If Oils already 1 
, ſeparated from the ſubject be committed to diſtilla- bitude to 
a tion by themſelves, there are few that will begin to fire in Af. 
. ariſe, till the heat has become ſtrong enough to alter cumſtances 
„or deſtroy their peculiar flavour, and give them # 
bort ſmell and taſte; It is obſervable, that the moſt 
ſubtile and volatile eſſential Oils require a conſider- 
; ibly ſtronger heat to make them boil than water 
does (). | 
| | Wares 
they may de variouſly mixed with one another, or the dearer fophiſti- 
cated with the cheaper, without any poſſibility of diſcovering the abuſe 
| by any trials of this kind. 1 8 T 
e And indeed, it would be of little advantage to the purchaſer, if he 
had infallible criteria of the genuineneſs of every individual Oil. It is 
of as much importance that t 2 be good as that they be genuine; for [ 
have often ſeen genuine Oils, from ineurious diſtillation, and long and 
careleſs keeping, weaker both in ſmelt and taſte than the common ſo- 
phiſticated ones. a | ? | 
The ſmell and taſte ſeem to be the only certain teſts that the nature of 
the thing will admit of. If a bark has, in every reſpect, the appear- 
ance of good Cinnamon, and is proved indiſputably to be the genuine 
bark of the Cinnamon-tree, yet if it wants the Cinnamon flavour, or 
has it but in a low degree, we reje& it; and the caſe is the fame with 
the Oil, It is only from uſt and habit, or compariſon with ſpecimens 
of known quality, that we can judge of the goodneſs either of the Drugs 
themſelyes or their Oils. | 
Moſt of the eſſential Oils, indeed, are too hot and pungent to be 
taſted with ſafety, and the ſmell of the ſubje& ſo much concentrated in 
them, that a ſmall variation in this reſpe& is not eaſily diſtinguiſhed j 
t we can readjly dilute them to a aſſignable degree. A drop o 
the Oil may be diſſolyed in Spirit of Wine, or received on a bit of Su- 
gar and diſſolved by that intermedium in water: the quantity of liquor 
which it thus impregnates with its flavour, or the degree of flayour 
which it communicates to a certain determinate quantity, will be the 
meaſure of the degree of goodneſs of the Oil. | 
(4) Habitude of Oils to fire.} Many Oils, in their firſt diſtillation 
om the ſubject, carry up with them a portion of groſs reſinous mat- 
ter; which, if too ſtrong a heat has been uſed in the operation, proves 
metimes very confiderable. On more my diſtilling them 
with water a ſecond time, the Refin remains behind, and is generally 
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I found to be infipid and inodorous : the Oil by this means becomes more 

| limpid and pure, and at the ſame Time is in good meaſure freed from 
e any ungrateful empyreumatic taint which it might before have received 
- from the fire. In this re&tification of Oils, whether debaſed in the dif- 
r tllation itſelf, or by age, ſome have employed common Salt, Sal mi- 
n fabile, and other additions, which do not appear upon experiment to 
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Es82n- WarTER agitated with eſſential Oils, imbibes 3 
TIAL portion of that ſubtile principle on which the odour 
Os. depends, ſo as to become notably impregnated with 
Gy— their flavour. Hence the water, which diſtils alon 
Vith the Oil, participates always of the ſmell of the 
upon the oily principle. The diſtilled waters of 
| ſome ſubſtances, as Cinnamon, Cloves, Cardamoms, 
Aniſeeds, Fennel-ſeeds, &c. poſſeſs the diſtinguiſhin 
taſte as well as the ſmell of the ſubjects; whilſt thoſe 
of Roſes, Wormwood, and many others, have no- 
thing but the ſmell; the bitterneſs of Wormwood, 
the aſtringency of the Red roſe, and the purgative 
quality of the damaſk, reſiding in a fixed matter, 
incapable of ariſing in diſtillation, | 
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Subjets Water receives a ſtrong impregnation by this pro- 
fordiftilled ceſs, not only from thoſe odorous vegetables which 


> ig abound with Oil, but likewiſe from the more tender 


flowers which yield no actual Oil unleſs immenſe 
2 are committed to diſtillation at once, as 
e Jaſmine and the Lily. Vegetables in general, 
poſſeſſed of any conſiderable ſmell, flavour, aromatic 
warmth or pungency, give over thoſe qualities to 
Water in diſtillation; whilſt bitterneſs, ſweetneſs, aſ- 
tringent, purgative, emetic, unctuous, mucilaginous 
virtues remain behind in the ſtill. How ridiculous is 
it ro diſtil Waters, as many diſpenſatories ſtill direct, 
from ſubſtances of this laſt claſs, which give over no- 

thing of their virtues. 
General Waters diſtilled from one ingredient are called in- 
obſervati- ple; from more than one, compound. Freſh juicy ve- 
TR getables are ſometimes diſtilled by the heat of a 
water-bath, -without any additional liquid ; that heat 


being inſufficient to burn or ſcorch the plants, whilſt 
| it 


Eſſential Oils, diſtilled in a retort without water, firſt give over à thin 
fluid Oil, lightly empyreumatic, a thicker one remaining in the bot. 
tom. If this be further urged, greateft part of it ariſes, only a little 
coaly matter being leſt; but the ſpecific flavour of the ſubject is deſtroy: 
ed, and the diſtilled Oil has only a burnt ſmell and taſte, like that o 
the empyreumatic ones to be treated of hereafter, 


its taſte alſo, where the taſte depends 
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VEGETABLES: In general. 
it elevates great part of their flavour along with their 


native moiſture (r). The method of performing 


the diſtillation is too commonly known to require 
' ; n "4 ; 0 b 0 any 


(r) Diſtillation in a water-bath.} It has been commonly ſuppoſed 
that a heat much leſs than that of a water - bath is ſufficient to elevate 
the fragrant parts of vegetables: that all thoſe plants, which diffuſe 
their active efluvia through the open air, will give out the fame efflu- 
via, when included in cloſe veſſels, and expoſed to a heat no greater 
than that which obtains in the atmoſphere in ſummer. 


lake, ſays a celebrated chemiſt, Roſemary freſh-gathered, in its 


« perfection, with the morning dew upon it, and lay it lightly and un- 
« bonded upon the broad round plate within our little cylindrical fur- 
« nace . . + . Then cover the furnace with its large conical ſtill- head, 
« and apply a glaſs receiver to the noſe thereof. In the fire-place of 
« the furnace put a lighted coal, that does not ſmoke, and raiſe up an 
« equable degree of heat, not exceeding eight five degrees on Fahren- 
« heit's thermometer; and let this heat be kept up ſo long as any li- 
« quor comes over... This Water contains the elementary Water 
« and preſiding Spirit of the plant, a ſpirit ſmall in bulk"but rich in 


virtue, and exhibiting the ſpecific ſmell and taſte, and particular 


« yirtue of the-ſubje&z leaving the remainder exhauſted . . . . Hence 
« we may underſtand that the various, peculiar, and often ſurprizing 
« virtues of plants, may be widely diffuſed through the air, Se.“ 

I have ſubmitted to this proceſs Roſemary and other aromatic herbs, 
without the promiſed ſucceſs: the diſtilled liquors in general had hardly 
any thing 4 the fine flavour of the ſubje& : even when the heat of a 
boiling water-bath was made uſe of, there were very few plants that 
gave over to the diſtilled liquor any conſiderable ſmell or taſte. It is 
by the aſſiſtance of the free ventilation in the open air, that the ſun's 
heat robs odoriferous plants of their fragrancy; and even when thus 
aſſiſted, it leaves their other active virtues unhurt : theſe alſo the humid 
air of the mornings and evenings diffolves and imbihes. 

Hence the different effects upon animal bodies, of the natural effluvia 
or aerial infuſions of certain vegetables, from thoſe of their diſtilled 
Waters. Damaſk roſes, in drying, impregnate the air of the room with 
their laxative virtue; and Red-roſe buds in like manner give out their 
atringency ; virtues which never ariſe in diſtillation, but which com- 
mon water and ſpirit extract readily by infuſion The author above- 
N mentions ſome examples of this kind, without ſeeming to have 

uly attended to their conſequences : for if the ſhade of the Walnut- 
tree makes the body coſtive, and the effluvia of Poppies procure ſleep ; 
38 theſe virtues are incapable of being elevated in diſtillation, does it 
— 11 that they muſt be communicated to the air upon ſome other 

rinciple? Fas 1 

With regard to the uſe of a water · bath, though there are few vegetables 
that give over their flavour in that degree of heat, yet for thoſe that 

it is undoubtedly of great advantage: fire ſenſibly injures, in pro- 
Portion to its degree, the flavour of aromatic herbs, and thoſe which 
ue moſt volatile ſuffer the moſt from it. Some tender flowers, as thoſe 
Roſemary, have their fragrance impaired, by the bare mechanic ac- 
un of watery or ſpirituous liquors, independently of heat, nearly in 

lame manner as it is by bruiſing them. 


In 


® Byerb, proceſs i, Sb. tranſlat. 
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y Particular illuſtration, But it may be proper tg 
obſerye, that as leſs af the oil ſeparates in the Si 
Rep. of freſh than of dry vegetables, the War 
obtained from the former are proportionably ſtronger 
than thoſe from the latter : that the more compa 
kinds of vegetables require to be cut of bruiſed, and 
macerated or digeſted for ſome time in the Water 

revioully to the diſtillation, in the ſame manner a; 


for eſſential oils, with this difference however, that 


the common Salt, there made uſe of, is here leſs pro- 


E of its acid ariſing with the Water: it has 


been cuſtomary to falt roſes for diſtiHation, in or- 
der to aaa them, without drying, till a ſufficient 
quantity could be collected: the Water diſtilled from 
ch roſes has often been found to retain ſo much of 
the acid. of the Salt, i to turn milky with ſolution 
to corrode Iron. Some ſub- 


y ſpread : the 1 4 7 into which the liquor is reſolved by the 
1 
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reparation of extracts. If ip uſions of Mint, Balm, and ſundry other 


cloſe veſſels, little more than the watery menſtruum will ariſe, greateſt 
art of the flavour of the ſubje& remaining behind in the extra 
hen the diſtillation is performed by a boiling heat, the whole of the 
flavour comes over with the Water; and when the inſpiſſation is per. 
formed in open veſſels, however gently, it is almoſt wholly abſorbed 


and carried off by the air. Our author himſelf ſeems to have been ſen-· 


ible of this in his experiments on tea; for, in order to procure an ex- 
tract from tea, poſſeſſing the admired flavour of the leaf, he finds it pat. 
ticularly neceſſary to inſpiſſate the infuſion without communication v 
e open air. N ; 
Thus we ſee, that by diſtilling many odoriferons vegetables in loſt 
veſſels, we may obtain their fragrancy either in the Water that diſtills, 
or retain it in good meaſure in the extract, according as the degree 


of heat made ule of is ſtrong or gentle; and that, by N, 5 
J 


- Ip open veſſels, their fragrancy is in either caſe carried off 


au. 
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extricated and communicated to the diſtilled liquor: EssEN- 
Veronica, a plant of very little ſmell, and which, if T14h 


immediately committed to diſtillation gives over no- 


. 


thing conſiderable, yields, if ſlightly fermented, a 


Water that ſmells and taſtes ſtrongly of the herb. 


The quantity of Water made uſe of muſt be propor- 


tioned to the nature of the ſubject: whatever quan- 


tity is added, the diſtillation muſt be continued no 


longer than while the liquor proves ſufficiently im- 
pregnated with the flavour of the ingredients. The 
virtues of many plants come over moſt plentifully in 
the firſt runnings; whilſt thoſe of others are more 


ſtrongly locked up, and ſcarce begin to ariſe till the 


diftillation has been continued for ſome time. Where 
the plant is of ſuch a kind as to give but a weak 
impregnation to the diſtilled Water; we may render 
the liquor ſtronger by cohobation, that is, by draw- 
ing it over again from a freſh parcel of the ſub- 
ject (5). rt 1 | 


SpIRIT 


„ Waters made flronger by cobobation.] This is another of the 
many proceſſes in which I have, on trial, been greatly diſappointed. 
Though ſome of the chemiſts affirm, that diſtilled Waters in general 
may be rendered, by repeated cohobations, of any aſſignable degree of 
ſtrength, and their virtues exalted without limitation f; I have not 
found that repetitions of theſe operations make any conſiderable addi- 
tion to the ſtrength even of thoſe Waters, whoſe exaltation by this 
treatment has been particularly ſpecified. PO 

The diſtilled Waters of Mint, Roſemary, and other aromatic herbs, 
being rediſtilled a number of times ſucceſſively from freſh parcels of the 
reſpectiye ſubjeRs z inſtead of being more and more exalted and im- 
proved, they were on every repetition more and more debaſed. Some 
of them indeed, by one cohobation, did ſeem to be rather mended, 
and ſometimes a ſecond hid hardly any injury : but after this period, 
they all received an ungrateful taint from repeated action of the 
Fs, 1 ** gaining any more of the flavour of the ſubject than they 

at firſt. | a 

[t is not by diſtillation, but by infuſion, that Water can be unlimi- 
tedly impregnated with any of the principles of plants. Water extracts 
by infuſion the gummy parts of vegetables ; and it is a property of all 
gummy ſubſtances to diſſolve indefinitely in Water, that is, to unite 
with any proportion of it, ſmall or large, and render the liquor thicker 
and thicker as the quantity of gummy matter is increaſed. When Re- 

us or eſſential Oils are intimately combined with gums, as the 
War moſt vegetables, theſe compounds unite alſo indefinitely wi 

ater, | Age 
Hence 
I. proceſs xyi, 0 
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SpIRIT of Wine, conſidered as a vehicle for the 
volatile virtues of vegetables, has one advan 
above Water; keeping the whole of the eſſential oll 
that ariſes with it, diſſolved. Thus, if Citro peel 
be diſtilled with rectified ſpirit, the oil will come over 
diſſolved in the menſtruum into an uniform tranſps. 
rent liquor, poſſeſſing, in a high degree, the fine fa. 
vour of the peel: on diluting this ſpirit with Water, 
the mixture immediately becomes milky, the oil ſe- 
parates, and is gradually collected upon the ſurface. 
This is an uſeful method of obtaining ſome of the 
more volatile oils. 

Spirit of Wine cannot be made to receive ſo 
a degree of heat as Water: it boils and diſtils much 
ſooner, and no increaſe of fire will make either of 
them hotter after they have begun to boil. Hence 
the oils obtained in the above method by means of 
ſpirit, prove more fragrant, as having undergone 

lels 


Hence by macerating or infuſmg, in the ſame Water, freſh parcels 
of aromatic herbs, the liquor takes up more and more of then ſoluble 
parts, till it grows too thick to be poured off, and the loſs of fluidity is 
the only bounds to the impregnation, 

In diſtillation, on the other hand, nothing ariſes with the water but 
the eſſential Oil; and from the pure eſſential Oils this fluid extracts 
ay a limited quantity. Salts are in this reſpe& ſomewhat analagous 
to Oils: when a certain quantity of Salt is diſſolved in Water, the li- 
quor, though thin and fluid as at firſt, will take up no more: by the 
application of heat, it may be made to diſſolve a larger quantity than 
in the cold, but all that is fo diſſolved will be ſeparated and thrown 
out again upon an abatement of the heat. So, when eſſential Oils are 
coagitated with Water by a boiling heat, and elevated along with it m 
form of vapour; the Water, condenſing again, keeps a part of the Oil 
diſſolved, and throws out the reſt, The Water is now ſaturated, and 
it is in vain to endeavour, by any repetitions of the diſtillation, to 
make it imbibe more. DIES 

Hence the uſe of employing the Water that ariſes in the diſtillation of 
eſſential Oils, for ſubſequent diſtillations of the Oil of the ſame ſubje®t: 
being ſaturated with Oil in the firſt diſtillation, it diſſolves none of that 
which ariſes with it in the others; and thus the produce of Off proves 
13 larger than if freſh Water was taken. . 

t follows from this account, that there is one caſe, in which cobe- 
bation may be of ſome ſervice z that when the Water is not fully faturt- 
ted in the firſt diſtillation, it may be made to imbibe more by à lebe, 
tition of it. But ſurely it is more adviſable, to uſe the plant, in fc 
quantity as may give a fufficient impregnation at once, than to endan- 
ger debafing the — which the hquor has once received by comm?” 


picating more. 
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Jeſs heat, than thoſe diſtilled with Water. But Esse 33 
5 0 N 


: hence alſo there are many oils whi is li 7 
capable of elevating : for er ws pe yan N Outs, 
a tile in the heat of boiling Water, there are few whi h | 
* - the heat of boiling ſpirit. 7 | 
e greater number of odorous v 

a over nothing conſiderable to ſpirit. If ae Spi 
fit of Wine be diſtilled over from Rhodium * 
. Cinnamon, Nutmegs, and even from ſome of the more 
fragrant flowers, as roſes and lilhes, it will ſcarcel 
" diſcover any ſmell or taſte of the ſubjects ; whill 

Water brings over the whole of their flavour. The only 


method of obtaining a Spirit im 

volatile Oils of theſe Kinds 0 . op 
diſſolve ſome of the Oil itſelf in pure Spirit of Wine, 
or to uſe in the diſtillation a mixture of Spirit and 


\ct Water, 
of 


One 


lels 


reels | 
juble 
ty is 


S = 
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yt 1 S are extracted by diſtillation Caurn 
OO ater, nearly in the ſame manner as of. 
_ 01 - From ſome vegetables, the Camphor 
000 e — poop ſolid form : from others 
iſtils, from which the Camphor- b 
_ ſtanding. = is chiefly —— 
e warmer chmates, that C 
are obtainable ; as the tree called, nr 
WY ed, from it - 
"s o_ this concrete, Arbor ene a — 
2 r th Zedoary, Schœnanthus, Car- 
* 8 — 8. the Oriental mint, Abrotanum, Mil- 
** 7s Juniper, Roſemary, Sage, Camphorata 
-*s a yſſop, Clary, Maudlin, Marjoram &c. 
10 gh I have likewiſe extracted a true Camphor 
rom the common European thyme. r 
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IV, EXPRESSED 01LS 


Exphzs. . Oil abounds chiefly in unctuous ſeeds 
Oils. and the kernels of fruits, as Linſeed, Rape. 
LW» ſeed, Poppy-ſeeds, Almonds, Nuts, Peach-kernels, 
Method of £9, Theſe or other like ſubſtances, in order to the 
obtaining x X ; 
them. extraction of their expreſſible Oil, are pounded or 
ground in mills into a {mooth mals, then incloſed in 
a canvas bag, and committed to a itrong preſs, by 
which the Oil is plentifully forced out, amountin 
ſometimes to above half the weight of the ſubject, 
Some previouſly warm the plates of the preſs, and 
even heat the pounded maſs itſelf in a kettle, kecp. 
ing it conſtantly ſtirring with a wooden ſpatula, to 
revent its burning, This facilitates the ſeparation 
| of the Oil, and if the heat is ſmall, does it no injury: 
| in winter or if the ſubject is moiſt, a gentle warmth 
is particularly neceſſary, in one caſe to render the 
| Oil fluid, in the other to diſſipate the humidity, 
| Some have been accuſtomed both to warm and to 
moiſten the maſs, and thus procure a ſomewhat larger 
yield of Oil: this practice is nevertheleſs highly to be 
blamed, as the Oil thus obtained, quickly Dol and 
becomes rancid. 
Differen- All the expreſſed Oils agree in their general quali- 
| ces from ties, whatever ſubſtance they were drawn from. 
de There are however ſome particular differences conſi- 
ö derable enough to deſerve notice: thus the workmen 
find that ſome of theſe Oils, as that of Linſeed, 
anſwer better for varniſhes than the purer and finer 
| ones of Olives or Almonds. Moſt of theſe Oils, 
however carefully drawn, become rancid and aecn- 
. monious upon long keeping; but there are ſome, 
| particularly the Oil of Ben- nuts, which continue un- 
| altered for ſeveral years: hence the uſe of this Oil as the 
| baſis of perfumes. Moſt of them coagulate in wn- 
| ter into a thick, white, butyraceous mals ; but ſome, 
as thoſe of Linſeed and Rape-ſeed, remain fluid. 


They are all leſs readily inflammable than 2 
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Oils, and conſume more ſlowly: a pound of Oil Exraxs. 

Olive, for inſtance, continues burning as long as four O1Ls. 

or five pounds of Oil of Turpentine. | 
Some ſubſtances contain both an expreſſible and Seat of ex- 

eſſential Oil, as the ſeeds of umbelliferous plants tous 1 oi 

thoſe of Aniſe for inſtance. In this caſe, the Oil ob- tial Oils in 

tained by expreſſion generally brings forth with it a ſeeds. 

part of the eſſential Oil, and thus proves impregnated 

with the flavour of the ſeeds: the Oils expreſſed 

from other vegetable matters have no particular taſte 

or ſmell : the expreſſed Oil of the acrimonious Muſ- 

tard-ſeed is perfectly void of acrimony. In what 

parts of thoſe ſeeds the two Oils reſide, was little 

known or examined, till the younger Geoffroy of 

Paris, in diſtilling ſome Cortander-ſeeds, having em- 

ployed, perhaps accidentally, almoſt mere huſks, 

diſcovered: the true ſeat of the eſſential Oil: experi- 

ments on other ſeeds alſo, of that claſs, have evinced, 

that the eſſential reſides ſolely and wholly in the outer 

ſkin, and the expreſſible Oil in the kernel of the 

ſeed, This obſervation is not however to be extend- 

ed beyond the ſeeds of umbelliterous plants: of Car- 

damom-ſeeds, it is the kernel that contains the eſſential 

Oil and the medicinal activity. | 


v. ESSENTIAL SALTS. 


SSENTIAL or native Salts, fo called in diſ- EsskEx- 
tinction from the fixed alcaline Salts produced TIAL 
from vegetables by art, are obtained chiefly from O1Ls. 
plants of the acid kind, as Sorrel. A quantity of * Ter 
the leaves is gathered in the ſpring, pounded in a preparing 
ſtone mortar with a wooden peſtle, and the juice em. 
preſſed out into tinned veſſels: ſome warm water 
may be added to the remaining mats, and the ex- 
preſſion repeated, that the ſaline matrer may be more 
perfectly extracted. The liquor ſuffered to ſtand for 
a day two, depoſites a thick feculence : being then 
poured off clear, and paſſed through a ſtrainer, it is 
kt to evaporate in a cut glaſs body placed in a gentle 
land 
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Es:gn- ſand heat till about one half is waſted, or till it g 
TIAL reduced nearly to the conſiſtence of a ſyrup, after 
SALTS. which it is removed into a cellar, and ſuffered to 


Sec ſtand till the Salt has cryſtallized. Some continue 


the inſpiſſation further, put the matter into flat earthen 
diſnes, and pour ſome Oil on the ſurface. Others 
expedite the cryſtallization, by ſetting the liquor, 
duly depurated and evoporated, not in a cold cellar, 
but in a warm room, where 1t 1s left to ſhoot in the 
ſame manner as Sugar Candy. The cryſtals are to 
be nimbly rinſed with water, and dried upon ſpongy 
paper in a gentle warmth. Several of the cryſtals 
generally prove browniſh coloured and foul: if re- 
quired to be pure and white, they are diffolved in 
water, the ſolution filtered, and ſet to ſhoot a ſecond 
time. The ſaline matter remaining after the cryſtal. 
lization may be diluted with the water in which the 
cryſtals were waſhed, and after due purification, 
ſet to cryſtallize again as at firſt, 

This tedious proceſs is rarely performed; and the 


nature of the Salts, obtainable by it from different 


vegetables, has been little examined. The Salts of 
acid plants. are ſimilar in moſt reſpects to Tartar, 
though not as ſome have ſuppoſed, perfectly the 
ſame: the Salt of Sorrel is manifeſtly more acid, 
and diſſolves in half the quantity of water that Tartar 
requires. With regard to the preparation of them, 
much depends upon the liquor being duly purifed 
from the groſs oily matter, which impedes the ſepa- 
ration and concretion of the Salt. The ſweet eſſen. 
tial Salt of the Sugar Cane cannot be procured in 
its concrete ſaline ſtate, without the addition of Lime- 
water during the inſpiſſation, to promote its ſeparation 


It 


(s) Efential Falls.] Stahl obſerves that the tediouſneſs of the cy- 
ſtallization is in great meaſure owing to the viſcid oily matter of the 
juice, which entangles and prevents the coaleſcence of the ſaline 

rticles : hence he endcavours to improve the proceſs, by firſt extiact- 
ing the oily and reſinous matter by Spirit of Wine, and afterwar®s 
be ſaline by water. He dizc&ts Wormwoud, Brook-lime, _— 


from the unctuous matter (S). 


mn 
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8 It may be proper to obſerve, that though juicy Essx u- 
r Galine vegetables, whether of the acid or {ſweet kind, TIAL _ 
0 we out their ſaline matter uninjured upon expreſ- SALTs- 
8 na yet there are many, particularly aromatic herbs falces. 
n and flowers, whoſe juices retain nothing of their 
rs culiar ſmell or taſte, and whoſe flavour is abſolutely 
r, deſtroyed by the action of the preſs. Squeeze be- 
r, twixt the fingers a Violet or a Jaſmin flower, and all 
ie their fragrance is in an inſtant loft. 
to Thus 
> | Herh-mercury, Sope-wort, or other plants of the like kind, to be dried 
ls quickly in a ſhady place, then cut ſmall and digeſted, in freſh parcels of 
e- reftified ſpirit, till the menſtruum ceaſes to extract any colour. The 
f plant thus freed from its Oil aud Reſin, is to be gently exſiccated and 
in boiled in water, the decoction filtered, evaporated to a due conſiſtence, 
nd and ſet by in a cool place to cryſtallize. The cryſtals, he ſays, are found 
1]. upon examination to be of the nitrous kind. 
Spieſſius on the other hand (in the ſecond continuation of the Mi/- 
he cellanea Berolinenſia ſeeks for the eſſential Salt in the ſpirituous tincture. 
n, Wormwood, Carduus benedictus, or other like plants, gently dried 

in the ſhade, are digeſted in Spirit of Wine, with a ſoft heat, till the 

liquor is tinged green, the tincture put into a glaſs cucurbit, and diſtil- 
he led with the heat of a water-bath, till ſo much of the ſpirit is come 
nt over, that the reſiduum may be of the conſiſtence of honey. The whole 
a c being now ſuffered to remain unmoved till grown perfe&ly cold, he 
0 finds beautiful pyramidal cryſtals ſhot from the ſides of the cucurbit 
ar, towards its center. 
he The laſt mentioned author relates likewiſe that having made an 
. eſſence (that is a ſaturated tinct ure) of Elecampane roots with Spirit of 
id, Wine, and kept it unmoved for a year, he found a great number of 
tar cryſtals ſhot from the bottom upwards of the thickneſs of a quill, and 

and about an inch long. He ſays the cryſtals obtained by this method 
m, are of the nitrous kind, but of a more ſubtile taſte than common 
ied Nitre, impreſſing only an agreeable coolneſs upon the tongue. 
: The two foregoing Duh agree but ill with one another: how far 
ad they are adequate to the purpoles intended by them cannot be deter- 
en- mined without further experiments. It is certain that Spirit of Wine 
in diſolves the ſubtile Oils and the Reſins of vegetables, which prove a 


gieat impediment to the cryſtallization of Salts : whence it ſhould 
leem, that the Salt might be afterwards extracted by water from the 
rehduum, to much better advantage than from the plant at firſt. But 
tis certain alſo, that this menſtruum diſſolves many of the native 
vegetable Salts themſelves; and that if the tincture is ſaturated, or 


It duly evaporated, the Salt leparates, leaving the oily and reſinous mat- 

ter diſſolved. Thus Manna diflolves totally in rectified ſpirit, and how- 

cry erer foul before, is recovered white as ſnow, its impurities being left 
the in the the menſtruum : thus tinctures of Celeri, Beet-roots, and other 

line plants of the ſweet kind, made in rectified Spirit of Wine, depoſite 
— on ſtanding a Saccharine Salt; the ſpirit, though it diſſolves the ſaline 


put by the aſſiſtance of heat, gradually parting with it in the cold, 
whiltt the other matter it had extracted remains diſſolved. 
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Princi=- Thus we have ſeen, that the medicinal and other 
PLES, intrinſic Ones of vegetables reſide in a few inſtance, 
1 which chemiſtry, by the moſt obvious and ſimple of wr 
cinciples her operations, extracts, ſeparates, purifies, and pre- Ml '* 
uſtrated. ſerves, unaltered in their quality. but greatly increaſed 
in activity by the rejection of the parts which az Ml 
unactive: that ſome of theſe ſubſtances, as thoſe in ee 
which bitterneſs and aſtringency conſiſt, are diſſoled “ 
by boiling water, and left, upon evaporating the 1 © 
liquid, concentrated into an extract, whilſt that mat. 10 
ter on the other hand, in which odours are lodged, th 
exhales along with the water, and may often be col- Ml © 
lected in the form of an extremely active Oil: that 
hence, when bitter plants, for inſtance, are accom- 
anied with an ill ſmell, we can procure in the ex- | 
tract, the ſimple bitterneſs diveſted of that offenſive Il .”? 
part; and that in like manner, when fragrant ſub- 
{ſtances are accompanied with a bitter nauſeous taſte, c 
we procure the ſimple fragrance concentrated in the . 
Oil: that by rectified Spirit of Wine, we frequently 
obtain the entire virtue of the plant, both fixed and 
volatile, combined into one extract. 
Theſe ſubſtances we call the native principles of WW - 
vegetables: Native, becauſe they naturally exiſt in 
in the ſubject, art doing nothing more than barely 
to extract them: Principles, not as being ſimple bo- 
dies, for they are all compounded; but as it is by 
theſe that one plant differs from another, and that 
every plant exerts its ſpecific powers; and as ve 
cannot further reſolve them, without totally de- 
ſtroying their peculiar qualities, and converting them 
into ſubſtances, as different from any thing that exiſted 
in the original vegetable, as they are from one 
another. | | 
Artificial Vegetables diſtilled in cloſe veſſels by a ſtrong 
principles. fire, yield an acid or an alcaline liquor or both, and 
an acrimonious, fetid, empyreumatic Oil: in the 
bottom of the retort remains a black coal, which 


- burnt in the open air changes into white aſhes: _— 
chele 
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theſe is obtained, by elixation with water, a portion PxIxci- 


wh of fixed alcaline Salt; a few vegetables excepted, PLES. 
* WM which inſtead of a fixed alcali in the alhes,, afford a 


ck © iacile one in the diſtillation. 

Thc: products have no reſemblance in taſte, ſmell, 
or any. otker ſenſible property, to the original ſub- 
** ject: nor are the Spirits, the Oils, the fixed or the 


n wladile Salts produced from one vegetable, to be diſ- 

ved tinguiſhed from thoſe which are aitorded by. another, 

the ES i he inf. 7 f the chemi 
Yer fuch has been the infatuation of the chemiſts, 

2 that in examining particular plants, they have hitherto 

#1 fon6ly purſued this deſtructive reſolution, and affi 

nes cd, for the natural principles of the plant, theſe ar- 

* ici) products which had no exiſtence in it. 


We hall now proceed to examine vegetables ſing- 
ly, according to the ſyſtem of native principles here 
hid down, chuſing from the almoſt endleſs variety of 
ſubjects, which the vegetable kingdom affords, ſome 
of the principal that have been employed for medi- 
cinal, dietetic, or mechanic uſes. Theſe may be 
ranged in two general diviſions ; the juices, which 
iſue ſpontaneouſly, or are extracted or purified by 
the aſliſtance of art; and plants or their parts in 
ſubitance, 


END Or TRI FIRST VoLuME. 


